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Wh y Cross chose Timken” bearings 


for all 148 drill spindles 


a. huge Cross transfer- 
matic drills and taps holes 
in automobile engine blocks at new 
highs in speed and accuracy. To 
assure Maximum user economy and 
machine life, Cross engineers chose 
Timken" tapered roller bearings 
for the machine's 148 drill spindles. 
Here's why: 

1) They maintain precision longer. 
Timken bearings are geometrically 
designed to give true rolling mo- 
tion, precision manufactured to live 


up to their design. 


2) They're extra tough because Tim- 
ken bearings are made of the finest 
bearing-quality alloy steel available. 

When you use a machine with 
Timken bearings, you get all the 
extra benefits of Timken Company 
leadership in tapered roller bearing 
design and in engineering service. 
We maintain the industry’s most 
modern laboratory to test bearing 
applications. To get better ma- 
chines, make sure they’re Timken 
bearing-equipped. When you buy 
Timken bearings you get... 1) Qual- 


How THE CROSS CO. mounts 148 
drill spindles of its Transfermatic 
machine on Timken bearings to 
give longer bearing life, maintain 
accuracy 
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ity you can take for granted. 2) Serv- 
ice you can’t get anywhere else. 
3) The best-known name in bearings. 
4) The pace setter in lower bearing 
costs. The Timken Roller Bearing 
Company, Canton 6, Ohio. Cana- 
dian plant: St. Thomas, Ontario. 
Cable: “TIMROSCO”. Makers of 
Tapered Roller Bearings, Fine Alloy 
Steel and Removable Rock Bits. 


BETTER-NESS rolls on 


TIMKEN 


tapered roller bearings 
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THE CONTENTS OF THIS ISSUE IN BRIEF 


Freedom on the March (p. (O02). ~ « + Our actions speak louder than the 
words of the Kremlin leaders, according to U. N. Ambassador Henry Cabot Lodge, 
internationally recognized diplomat. He tells us how we can get the upper hand of 
Communist propaganda and strengthen the non-Communist world by using tact and 
diplomacy. We are proving to all nations that we have no hidden motives for helping 
others—just their good and ours. 


Future Trends in Warfare (p. 705) . . © «© Incase of fire in the home, one 
man’s early efforts with a small fire extinguisher can accomplish more than all the fire 
departments in town, says Dr. Howard A. Wilcox, Deputy Director, Defense Research 
and Engineering, Washington, D. C. This, too, he says, is the case in small-war situa- 
tions where prompt action, speed in transporting troops to the scene, and our ability 
to show potent force will prevent these from becoming all-out wars. 


Strategie Army Corps (p. 710) 2.44 4 flying carpet and seven-league 
boots would help the Strategic Army Corps immensely in fulfilling its mission, Lieut. 
Gen. Robert F. Sink, commanding general, XVIII Airborne Corps, tells A-O.A. mem- 
bers. STRAC is a hitch-hiking outfit, dependent on the Army and Navy for its rides. 


Instant Readiness (p. f?-) eee The four legs of a Trojan horse are com- 
placency, deception, divisive techniques, and misplaced trust, Louis Polk, president 
of Shefheld Corporation, and American Ordnance Association president, told A.O.A. 
members in his welcoming address at the Association’s annual meeting. He told of the 
efforts of the A.O.A. to preserve peace, stressing the fact that industrial prepared- 
ness means instant readiness. 


Phe Naval Deterrent (p. il f) - « « « The seas shall play their part in the 
era of space, according to Vice Adm. W. R. Smedberg, III, Deputy Chief of Naval Op- 
erations, Personnel. The sea, he asserts, is the best spot for a vital part of the U. S. 
deterrent or retaliatory forces to operate, for the water possesses unique advantages 
in obviating nuclear bomb effects. At sea, these forces have mobility and safe hiding 
places, which seriously complicate the enemy’s problem of destroying them. 


\merica’s Air Defense (p. C17) «~~ + Are we reaching a point of mutual 
nuclear deterrent stalemate with the Soviets? Lieut. Gen. Robert M. Lee, Vice Com- 
mander, Air Defense Command, thinks not. The cold war will remain with us for 
at least five to ten years, and the threat of a general nuclear war will still remain. It’s 
the element of enemy surprise that we must eliminate. He tells how. 


Wodern We 722 . : 
lodern Weaponry (p. 722) .... When will the next war occur, asks 


Lieut. Gen. J. H. Hinrichs, the Army’s Chief of Ordnance. He says it can start any 
time and in any place. We won't have a choice in the type of warfare, for we will have 
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to fight the kind of war the enemy decides to start. It’s just a case of who will “throw 
the first tomato.” But will either side dare go all-out? No gazer in the crystal ball, 
General Hinrichs thinks not, for it would be too costly in lives and treasure. 


Naval Weapons Development (p. 727) . . With the rising premium 
on science, we live with the declining dollar and the lamentably strained budget, Rear 
Adm. Paul D. Stroop, Chief, Bureau of Naval Weapons, states in his analysis of the re- 
quirements in our research and development efforts. The picture is not as black as it 
would seem however, for adequate defense equipment and war deterrents to meet the 
needs of the future can be provided if the military and industry join hands. 


Missiles of the U.S. Army, Navy. and Air Force (p. ¢31) 


A pictorial presentation showing the latest operational and developmental guided 
weapons of the armed forces with pertinent statistical information on each missile. 


tir Force Armament (p. 735) «© © « © Let’s look to space systems as the 
oaken door to guard and improve our security against ballistic missiles, Lieut. Gen. Ros- 
coe C. Wilson, Deputy Chief of Staff, Development, U. S. A. F., sagaciously suggests. 
The titanic technological explosion transforming the world today demands emphasis 
on teamwork among the men in uniform, the leaders of industry, and our outstand- 
ing scientists to accomplish this. He tells how. 


The above articles are based on speeches given at the Forty-first Annual Industrial 
Preparedness Meeting in New York City in December. They are reprinted here so 
that A.O.A. members who were unable to attend this meeting may be informed of 
the weapons progress made during the past year. 


Trials by Fire (p. 811)... ~The nuclear griddle is not the only way to 
cook the enemy’s goose, Col. G. P. Dubia, director of Development and Proof Services, 
Aberdeen Proving Ground, states as he unfolds his story of the important role of con 
ventional weapons in modern warfare. 


The Swaging Process (p. G14) . . . . A miracle in metallurgy has been ac- 
complished through the new cold-forging process which allows the producing of gun 
barrels from materials with low alloy content. Metallurgist Samuel Valencia, Water 
town Arsenal, Watertown, Mass., describes the process which, he claims, is a great 
step forward because of the close-tolerance production possible. 


Minuteman Weapon System (p. 816) .. ~~ A thicker-skinned missile. 
the Minuteman, which utilizes solid instead of liquid propellants, may well turn out to 
be the old reliable workhorse of the missile family. According to Capt. Frank H. King, 
Ballistic System Educational Division, Air Force Ballistic Missile Division, Los Ange 
les, this new “push-button” weapon system promises many advantages over its effec 
tive, expensive, and more temperamental missile sisters. 





\luminum works so many ways for a strong and lasting peace 


Shooting for the stars? 


Alcoa goes to work immediately on defense projects 


Alcoa brings to any research, development or production contract: More experience than any other light- 
metals company in the world. More money and man-hours invested in metallurgical research. More 
success in pioneering new techniques. More modern equipment, in more plants. Alcoa’s laboratories and 
plants are coordinated into an integrated, nationwide facility ready now to explore, mock-up or mass- 
produce aluminum assemblies or subassemblies—for government agency, prime or subcontractor. For more 
information, write: Aluminum Company of America, 2031-C Alcoa Building, Pittsburgh 19, Pa. 


ALCOA __ 
ALUMINUM 
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ROBINSON 


PROTECTS PERFORMANCE 
and assures RELIABILITY in Vital Weapons Systems 


missiles 
Robinson all-metal MET-L-FLEX® mounting 
systems are now protecting certain components 
and items of sensitive equipment installed in 
the Atlas, Titan, Polaris, Bomarc, Lacrosse 
and other important missiles. Advanced space 
projects will depend heavily upon the special- 
ized engineering resources that are availabie 
at Robinson to achieve reliability through 
environmental control. 


aircraft 

Today every major commercial and military 
aircraft including intercontinental and medium 
range jet bombers, supersonic fighter-bombers 
and interceptors, trainers, tankers, cargo and 
reconnaissance planes, are equipped with all- 
metal mounting systems designed by Robinson 
to protect many vital components. 





surface ships and submarines 
Robinson pioneered in the development and 
production of new low frequency shipboard 
mounting systems for the Navy’s new single 
sideband communications equipment. These 
all- metal mountings have been specified by 
the Navy for installation in nuclear submarines 
and surface craft. 

vehicies 
Rugged, all-metal mounts have been designed, 
tested, and accepted to protect the latest 
communications and electronic equipment in- 
stalled in tanks, trucks, jeeps, command cars, 
and other military vehicles. The operational life 
of the electronic components will be extended 
and reliability increased. 


VIBRATION CONTROL !I1S RELIABILITY CONTROL 


ROBINSON Uxchnical |roducls c}2 


TEETER BORO, WN. 


Formerly ROBINSON AVIATION INC. ¢ West Coast Engineering Office: Santa Monica, Calif. 
DESIGNERS AND MANUFACTURERS OF VIBRATION CONTROL SYSTEMS 








This is 


SYLVANIA ELECTRONIG SYSTEMS 


now serving as 


Government systems managers 
for all subsidiaries of 
General Telephone & Electronics Corporation 


Offering single source capabilities for integrated 
Communications -— Data Processing—Electronic Display Systems 


Now Sylvania—long experienced in the field of defense systems research, development and production— 
offers this far more comprehensive yet unified source of systems management and capability. Systems- 
oriented in concept and personnel, Sylvania Electronic Systems now integrates under one direction all the 
skills and facilities of one of the world’s leaders in communications and electronics—General Telephone & 
Electronics, and its subsidiaries, including: 

SYLVANIA ELECTRIC PRODUCTS INC.+ AUTOMATIC ELECTRIC COMPANY 
GENERAL TELEPHONE & ELECTRONICS LABORATORIES INC.» LENKURT ELECTRIC CoO., INC. 
GENERAL SYSTEM OPERATING COMPANIES of General Telephone & Electronics 
LEICH ELECTRIC COMPANY + ELECTRONIC SECRETARY® INDUSTRIES, INC. 


HOW SYLVANIA ELECTRONIC SYSTEMS BENEFITS YOU: Sylvania Electronic Systems makes it 
possible to obtain complete defense systems of the highest quality, of specified performance, delivered on 
schedule at competitive costs. When you work with Sylvania Electronic Systems you enjoy the many 


advantages of: 


One-Source Procurement + One-Source Authority and Responsibility 
Quick-Reaction Capability + Efficiency + Financial Accountability + Experience 
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Communications Systems 


SYLVANIA ELECTRONIC SYSTEMS offers skills 
and experience covering the complete electro 
magnetic spectrum in the media of air, space, 
water, ground. This integrated systems group in- 
cludes the capabilities of the 32 domestic and 
international telephone operating companies in 
the General System. This group offers the most 
advanced equipment and development capabil- 


ities in dial telephone systems, automatic 
electromechanical and electronic switching 
systems, central office and terminal equipment, 
toll and exchange voice, telegraph, and data 
carrier transmission systems for wire, cable and 
radio applications, microwave relay and mobile 
radio systems and advanced low detectability 
and secure communications systems. 


Data Processing and Display Systems 


Sylvania leadership in digital data processing is 
typified by its most recent achievement: design 
and development of MOBIDIC. This solid state, 
mobile computer will give field armies real-time 
solutions to many intelligence and reconnais- 
sance problems, almost instantaneous answers 
to operational problems involving logistics, inven- 
tory control, etc. Sylvania has also pioneered in 


developing electronically driven electrolumines- 
cent display equipments and systems. SYLVANIA 
ELECTRONIC SYSTEMS has subsystem manage- 
ment and development responsibility for the 
data processing portion of the Air Force BMEWS 
program, including new and advanced concepts 
of 3-dimensional data take-off circuitry and 
equipment. 


Detection and Tracking Systems 


SYLVANIA ELECTRONIC SYSTEMS has an ad- 
vanced capability in high resolution, electron- 
ically scanned radar. Example: Sylvania has man- 


agement and development responsibility for the 
Army's AN/MPQ-32, a mobile artillery detection, 
tracking and fire control system. 


Intelligence and Reconnaissance Systems 


In recent years, Sylvania has developed num- 
erous types of broadband receivers, signal ana- 
lyzers, and sensing devices across the entire 
spectrum. Advanced anti-intrusion devices are 


now under development. In addition, Sylvania 
is developing and managing other 
highly classified programs in this area 


several 


Electronic Warfare Systems 


Sylvania leadership in electronic warfare is 
typified by its advances in countermeasures and 
counter-countermeasures against all known 
types of electromagnetic radiation. Sylvania 


manages the passive defense system for the 
B-58, and maintains a quick-reaction capability 
and facility for Army ground-based electronic 
warfare activities. 


FOR FULL INFORMATION on how Sylvania Electronic Systems might be of special serv- 
ice to you, please call or write Sylvania Electronic Systems, a Division of Sylvania Electric 
Products Inc., Waltham, Massachusetts. 








SYLVANIA ELECTRONIC SYSTEMS 


Government Systems Management 


for GENERAL TELEPHONE & ELECTRONICS 
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OBSOLETE ? NEVER/ 


{ NORTHWESTERN 
. ORONANCE PARTS 
KEEPS THEM 





RUNNING / 


Northwestern is the only commercial source in 
the world that manufactures and supplies service 
parts for all type models of U. S. made tactical 
and combat military vehicles. Here is why more 
than 40 nations purchased the majority of these 
needs from Northwestern last year. 


1 Northwestern can guarantee to supply every 
needed part, now and for as many years as may 
be required and will if desired furnish a per- 
formance bond guaranteeing that any orders 
which it accepts will be delivered in full by 
specified dates. 


OTHER NAPCO 


DIVISIONS: 


aantaieniig ORDNANCE PARTS DIVISION 


Axle Division 








2 Northwestern knows military vehicles, and in 


3 


41 years of business has supplied virtually 
every part needed to keep them running. 


Northwestern delivers guaranteed parts... 
always in accordance with the original manu 
facturer's specifications and quality. Napco's 
combined manufacturing facilities encom- 
pass over 800 major machine toois and 1200 
employees. 


Quotations on requirements parts lists are invited 
Master Parts Catalog is available free to interested 
representatives, governments and military 
personnel. 






Highway Safety NAPRPCOW INJIDUSTRIES INC. 


Appliances Division 
Logistics Engineering 


Division Dept. W16, Minneapolis 11, Minnesota, 


U.S.A., Cable: NORAUTO 


















Time 
control... 
by 

Bulova 


Bulova pioneering has opened up whole new areas in metering time and distance 
—has lead to refinements in simplicity, reliability and cost reduction. 


Bulova talent and production know-how can easily satisfy your needs for reliable 
special purpose timers, whether they call for simple runaway escapements or com- 
plex dual channel mechanisms, 

Experience in precision design and manufacture is the Bulova tradition—the Bulova 
capability—it has been for over 80 years. For more information write— 


Industrial & Defense Sales, 62-10 Woodside Avenue, Woodside 77, N.Y. 


Visit Our Booth Numbers + 1719-21721, |. R. E. Show 
March-April 1960 
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Cape Canaveral count-downs 


get Kollmorgen close-ups 


What happens on the pads at Cape Canaveral is 
subject to the continuous close scrutiny of experts 
thanks to Kollmorgen bunkerscopes. During launch- 
ing operations and static tests the trained observer 
sees exact detail in his choice of two magnifica- 
tions and in true color, with complete safety even 
in cases of power failure. 

Bunkerscopes by Kollmorgen require virtually 
no maintenance and are built to withstand blast 
forces such as may be expected around missile 
launching sites. They are easy to operate, even by 
untrained personnel, and can quickly be adapted 
RIGHT HANDLE HAS je 
POWER CHANGE 
(6X AND 1.5x) I 
LEFT HANDLE ELEVATES 
LINE OF SIGHT 





WINDOW SHUTTER 
CONTROL 


to photography and television use 

These instruments are typical of Kollmorgen 
experience with remote viewing and inspection 
equipment, wall periscopes, underwater periscopes, 
micro-photo periscopes, continuous strip fuel-in- 
spection cameras and other optical systems em- 
ploying mechanical and electronic skills. In this 
field Kollmorgen is foremost, having served both 
industry and defense for nearly half a century 

If you are interested we would like to send 
you our new illustrated facilities brochure. Just 


write us a note On your Company letterhead. 


OLLMORGEN 


optical corporation 
NORTHAMPTON, MASSACHUSETTS 


NUCLEAR REMOTE VIEWING EQUIPMENT @ SUBMARINE 
PERISCOPES @ OPTICS @ BORESCOPES @ MOTION 
PICTURE AND TELEVISION LENSES @ PRECISION OPTICAL 
INSPECTION AND ALIGNMENT DEVICES @ ELECTRONIC 
CONTROLS AND COMPONENTS @ NAVIGATIONAL AIDS 


WESTERN TECHNICAL REPRESENTATIVES — 
COSTELLO & COMPANY. LOS ANGELES, CALIFORNIA. 


ORDNANCE 





Lockheed P3V 


AIRBORNE SUB-HUNTERS USE TI ASW SYSTEM 


—_—- 


Five major ASW aircraft today use antisubmarine pe ere ae ee ee 
warfare systems supplied by Texas Instruments. 
These include radar, sonar, magnetic anomaly detec- 
tion, interval computers, intercom, and advanced 
detection systems. 

Now, TI is applying its 14-years’ antisubmarine expe- ite inact 
rience to newer and better methods for detecting, 
localizing, classifying and positively identifying both 
conventional and nuclear-powered submarines. 


For detailed information about these special activities, 
properly cleared personnel with a need to know are ES ET 


invited to contact SERVICE ENGINEERING: 


Texas |) INSTRUMENTS 


Lo 
Ip 
NE y INCORPORATED 
wr 


APPARATUS DIVISION 


6000 LEMMON AVENUE 
DALLAS 8. TEXAS 





“naira: | ASK Oakite 


cleaning 





OVER 50 YEARS CLEANING EXPERIENCE + OVER 250 FIELD SERVICE MEN - OVER 160 MATERIALS 


Oakite ultrasonic cleaning compounds 


assure 100% results 


To make ultrasonic cleaning 100% effective 
your cleansing agent must be right for the job. 
For example: 

One utility was cleaning electric meters ul- 
trasonically. Trouble was too many of the 
“cleaned” meters still had to be disassembled 
for hand brushing of hidden parts. Their 
“clockwork” was emerging only 80% clean— 
especially those with carbonized soil. 

When asked in, the Oakite man made some 
tests, analyzed the soils, recommended the 
proper Oakite solution for the job. Results: in 
60 seconds, toughest jobs came out of the bath 
100% clean, looking like new. As extra bonus, 
the company saved 75% on material costs. 

Ultrasonic cleaning can produce at maximum 
efficiency when the right cleaning material is 
used in the bath. What is the right material for 


you? ASK THE OAKITE MAN. He'll help you 
pick the one right material from a complete line 
of ultrasonic cleaning compounds especially 
suited for different conditions. . . composition 
of soil... type of metals to be cleaned. For 
more data right now, write Oakite Products, 
Inc., 26 Rector Street, New York 6, N. Y. 


it PAYS to ask Oakite 


OAKIT 


1909-1959 


years’ leadership in industrial cleaning 
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Bundy can mass-fabricate 
practically anything 


. with Bundyweld®— double-walled steel tubing that is 


adaptable to a whole host of applications. 


HATEVER your tubing problems . . . whatever the stage of development of 
Wryeur product, the Bundy man awaits your call. That’s because tubing prob- 
lems are Bundy’s business, and Bundy engineers — with years of tubing expe- 
rience — can often come up with a design angle that'll save you time and money. 

But the Bundy service doesn't end there! Specially designed Bundy machines 
take over the mass-fabrication of these parts in unlimited quantity. And to 
meet rigid specifications, we use Bundyweld — the original double-walled steel 
tubing—the safety standard in small diameter tubing. Thinner-walled Bundyweld 
is stronger and gives you higher bursting and fatigue strengths. Covered by 
Government Spec. MIL-T-3520, Type III. 

Why not bring your tubing troubles to Bundy and te«xe advantage of expert 
engineering and design, mass-fabrication economies, and Bundyweld tubing? See 
Sweet’s Product Design File le/Bu . . . or write directly for full information! 
Bundy Tubing Company, Detroit 14, Michigan. 


% Ne 


Bundyweld is the 


original tubing double- 
walled from a single 
copper-plated steel 
strip, metallurgically 
bonded through 360 
of wall contact for 
amazing strength, 
versatility. 


There’s no substitute for the original Bundyweld Tubing. 


BUNDY.TUBING COMPANY 


HOMETOWN, PA. © DETROIT 14, MICH. © WINCHESTER, KY. 
WORLD'S LARGEST PRODUCER OF SMALL-DIAMETER TUBING. AFFILIATED PLANTS IN AUSTRALIA, BRAZIL, ENGLAND, FRANCE, GERMANY, AND ITALY 
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Bundyweld is light- 
weight, uniformly 
smooth, easily fabri- 
cated. It’s remarkably 
resistant to vibration 
fatigue; has unusually 
high burstingstrength. 
Sizes up to °s” O.D. 
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The new LARC-5 


has everything designed for lightweight 


ruggedness including planetary 
axle ends by Clark 








The Army’s new amphibious lighter, 
the LARC-5, with welded aluminum hull 
and water-tight cargo deck, is designed to 
give better performance both in water and 
on land. It’s essentially a marine craft, 
but has four low-pressure tires which give 
exceptional on-land mobility. The Larc’s 
designers, the Ingersoll Kalamazoo Divi- 
sion of Borg-Warner Corporation, chose 
Clark Planetary Axle Ends for this vehicle. 


By putting the final power reduction in 
these Axle Ends, 70% of the torque load 
is taken off the axle shafts and other parts 
of the power train, allowing light weight 
yet reliable component design. 


This is another example of how Clark’s 
With Clark planetaries, final 


design experience and broad standard line reduction is accomplished in hub, 
by sun gear splined to axle shaft. 

x Ring gear is fixed; wheel is driven 
the industry—can serve the needs of by three revolving planet gears 


of axles and axle ends—the broadest in 


trucks, tractor shovels, and other heavy 
duty vehicles, Clark Planetary Axles, for 
example, are available in capacities rang- 
ing from 6,500 lbs to 120,000 lbs. For 
further information, address a card or a 
call to: 


cCLaRK CLARK EQUIPMENT COMPANY 
AUTOMOTIVE DIVISION 
EQUIPMENT 


Buchanan 12, Michigan 
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AMERICAN 


it takes knowledge in depth to bring a military contract through on sched- 
ule, whether prime or sub. We have it: our specialists in metallurgical re- 
search, development engineering, production engineering, fabrication and 
assembly have had long experience working with DOD and contractors, on 
components as well as complete systems. We back them up with five large 
metalworking and manufacturing plants. If our capabilities in these fields can 
help you, contact one of our sales offices or: Director of Defense Products, 
American Car and Foundry, Division of QC f Industries, Incorporated, 
750 Third Avenue, New York 17, N. Y. Sales Offices: New York—Chicago— 
Cleveland—Washington, D.C.—Philadelphia—San Francisco—St. Louis. 






Products for Defense 


recent product of our 
fabrication capability is 
the loader and transport 


Aircraft Corporation: prime 
ontractor for the Rascal”. 


AMERICAN CAR AND FOUNDRY 


DIVISION ACF INDUSTRIES, INCORPORATED 


For example: Missile Ground Support and instaliation Equipment 


Artillery Shelis *« Radar Structural Members + Armor Plate 


R AND FOU NOR Y CAN 





Armored Vehicies 


Where only 
the strongest 


steels 
will do- 


specify 
> 
aa 


NA 


TRA 


BEST LOW CARBON EXTRA-STRENGTH ALLOY STEEL YOU CAN BUY 


Great Lakes Steel is a Division of NATIONAL STEEL CORPORATION 
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Now available. Extra-Strength N-A-XTRA 
a low carbon alloy steel, fully quenched and 

tempered with minimum yield strengths of 80,000 


to 110,000 pounds per square inch. 


The extra strength of N-A-xTRA (nearly three 
times that of mild carbon steels) gives designers 


anew opportunity to eliminate costly dead weight. 


N-A-XTRA is tough at normal and subnormal 
temperatures. It can be readily cold formed into 
difficult shapes. And it welds beautifully by any 


process with no underbead cracking. 


Write today for your copy of new illustrated 
technical brochure. Address Great Lakes Steel 


Corporation, Detroit 29, Michigan, Dept. 0-6. 


GREAT LAKES STEEL 


Detroit 29, Michigan 
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115,000 psi 


Compare the typical 
yield strength Oo} 
\-A-AXTRA 110 with 
low-alloy. high-tensile 
and mild carbon ‘steels. 


53,000 psi 


ie 


30,000 psi 





Southern Florida or Northern Greenland... 


“akin 


- 


a 
SD tie ee 


From Canaveral to Thule, missiles ride without 

jolt or iar on dolleys equipped with Houdaille Rotary 

Shock Absorbers. These shock absorbers give perfect 
performance at temperatures ranging from —65°F. to +160°F. 
A new dyester blend silicone base fluid developed especially 
for Houdaille provides greater fluid stability and less wear 
even at these extreme temperatures. 


Houdaille Rotary Shock Absorbers can’t deteriorate from water, 
dirt or corrosion. They are readily adjustable and easily serviced. 
That’s why, if you sell in the military market place or make 
vehicles that must go in extreme heat and cold, it'll pay you to 


look into Houdaille Shock Absorbers. 


Our engineers will 

be glad to work with 
you in the development 
of new equipment 
Rotary shock absorbers 
are available in a 

wide range of sizes. 
Linear and other 
hydraulic damping and 
snubbing devices can 
be custom-engineered 
for special damping 
control require- 

ments in missile 


transportation. 


Technica/ folder sent immediately on request HO Bi oY dai i le 
«Ne 


Specialists in vibration control and hydraulic applications BUFFALO HYDRAULICS Div. 


684 


. Delavan Ave., Buffalo 11, N. Y. 
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Since 1940, ships-of-the-line-and-train have mastered the sea’s 


kinematics with a lengthening list of Librascope computers 


Attack directors, torpedo and missile angle solvers, weapons 


control computers, attack plotters, depth plotters, position 


keepers, target motion analyzers, stabilization computers, roll 


and pitch computers. At sea as elsewhere, answers come fast 


and right from Librascope computers. For an eye-opening tour 


of the expand- 


electronic calculation, in person or through literature, 


A Division of General Precision, Inc. = Librascope, 808 


dale, Calif. = For career opportunities write G. Seltzer, 


March-April 1960 


ing boundaries of 
write Librascope, 
Western Ave.,Glen- 


Employment Mgr. 


computers that pace man’s expanding mind 





KEARFOTT developed 


and now produces 
precision floated gyros 


for the 





Atlas | missile. 











Engineers: Kearfott offers challenging 
opportunities in advanced component and 


system development 


KEAR FOTT DIVISION 
GENERAL PRECISION unc. 


LITTLE FALLS, NEW JERSEY 


Other Divisions of General Precision Inc.—GPL—Librascope —Link 
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Marvelous new “eyes” for 
our defense...through 


- ” 
$6 GHICTATIers . 


Some dark night, America’s defense may well rest upon our ability ‘ 7 
to “‘see’’ what our enemies are up to. This is the urgent mission 
of Electronic Reconnaissance—uncanny “‘eyes’’ with which we 
can detect enemy electronic signals, and determine exactly the loca- 
tion, type and capability of the signal source. J 


Since 1952 Hallicrafters, through its* Quick Reaction Capability 
Program, has been instrumental in the rapid development and 
continuous improvement of Electronic Reconnaissance systems. 
Today Hallicrafters QRC is being applied effectively to an in- 
creasingly broad area of military electronics, including airborne 
ECM, communications, SAGE and missile systems. ENGINEERS: Join our rapidly expanding 
Put this dynamic design and production force to work now. From QRC team now. For complete information 
single circuit to complete system . . . for land, sea, air or space address inquiries tc 
application . . . you'll get reliable answers quickly and efficiently. Director of Engineering. 


hallicrafters @ company 


William F. Frankart 


MILITARY ELECTRONICS Divisio CHICAGO 24, ILLINOIS 


URGENT PROBLEM S RE@t AStyv SOLVE DO 
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A TALENT FOR UNDERSEA 
WARFARE EQUIPMENT 
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The ocean depths... 

an area 

of prime strategic significance 
...anarea of critical interest 
to Stromberg-Carlson. 

Quiet, swift and deep-running, 
nuclear-powered submarines 
demand new performance 


from undersea warfare devices. 


Equipment is urgently needed 
for improved underwater 
detection, classification 

and localization. 


Stromberg-Carlson 

resear*h programs will result 
in new undersea warfare 
electronic systems. 


Unequalled tank-test 
facilities and 
automatic test 
instrumentation 
enable Stromberg- 
Carlson to conduct 
the exhaustive tests 
required to develop 
the complex ASW 
equipment of 

the future. 


Brochure on request. 


March-April 1960 





ATOMIC 


ENERGY 





Nuclear Sub Power Plant 
The AEC’s 
plant for a 


achieved full power operation 
located at Windsor 


prototype nuclear power 


small submarine recently 
Chis plant 
designated S1¢ 
Conn., was designed and developed by 
Combustion Engineering, Inc., New York, 
N. . 

Housed in a section of a submarine 
the SIC includes a pressurized 
actor, propulsion machinery, an 
controls necessary to simulat 
of a nuclear power plant in an actual 
going submarin 

The S1¢ 


pulsion plant for the 


is the pre 
first nuclear hunter-killer submarine 
under construction at the 

Division of Gener 

tion, Groton, Conn 


Organic-Cooled Reactor 

The AEC has selected, as the basis for 
contract negotiations, the proposal of the 
Fluor Corporation, Ltd., Los Angeles 
Calif., for performance of architect-engi 
neering services for the experimental 
\tomics Interna- 


Nort! \merican 


organic cooled reactor 


tional, a division of 


Aviation, Inc 
subcontractor to 
will assist in 
portion of the plar 

The reactor will be a flexibil 
to be used for experiments aimed ; 
development of economically competitive 
reactors which are cooled and moderated 
by organic fluids (hydrocarbons). Con 
ceptual design of the facility, which will 
be built at the Commission's National Re 
actor Testing Station near Idaho 
Idaho, was performed by the Phill 
Petroleum Company. The 
appropriated $6,000,000 

The flexibility 


ganic-cooled reactor will 


of the 


tion at a power level of 20,000 thermal 


kilowatts and temperature of 700 degrees 
Fahrenheit, at a power level of 40,000 
thermal kilowatts and temperature of 500 
degrees Fahrenheit, and at any intermedi 
ate power levels and temperatures, to pro 
ide operating conditions similar to those 
intended for proposed power reactor 

The design also provides for a facility 
capable of irradiating simultaneously a 
number of different types of experimental 
fuel elements, coolants, and moderators 
under different environmental conditions 
approximating or exceeding those of pro 


posed power reac tors 


The Commissior rgeanic-cool 


\ Read 
actor development prograt mciuce the 


development of new fuel elements; new 
x modified coolant materials for us 
reactors moderated by heavy water, grap! 
organics; improved method 
separation for solid 
and performance 
tests at desig 


arrangement 


with iferet core 
tor 


that may be proposed tor power reactors 


ind tests of auxiliary equipment 


New Reactor Planned 
The Northern Stat r 


s to build a 66.001 


by Allis-Chaln 
pany. It is expected 
be completed by early 


lied for a 40-year 


( ommiuss! 
Reactor Pro 
private resour¢ into the development of 
engineering u rmatior m the perfort 
1 + 


ance of nuclear wer reactors al 


udvance the tin nuclear power 


principal 


that it calls for 
superheater l 


core 


result 


reactor 


enriched uraniun 


be fueled with hig! nriched 


Atomic Waste Disposal 
The Atomic mi 


ieTermines 


lor 


nanen 
radioactive 
tablished, as ne 
ment-owned lar 
materials in Go 
under long-tern 
assure adequat 
health and safety 


of any potential | 
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FOR LOWER NMR OE 
— . reliminary to the selection of regional 


sites, the Commission would conduct de 





tailed studies of the geologic, hydrologic, 
and topographic factors in connection 
with any proposed site in order to ascet 
tain that it would retain the buried mate 
rials without contamination of the envir 
onment. Once a site is put into use, 
monitoring procedures will be established 
to ensure that the operations are pet 


formed in a manner which will not en 


Yu 
a | danger the surrounding area. 
: The Commission does not contemplate 


that the ownership and control of the 
sites must necessarily be restricted to the 
Federal Government As the atom 


Replace energy industry grows and the need for 


new sites is established, the Commissior 


2 
with anticipates that State governments may 


wish to assume some responsibility im the 


DEPENDABLE ~:"."""" 
benefit of their citizens 


t 


Land requirements for disposal sit 


CONTINENTAL Se eee ee eee eee ew, will not be large as evidenced by the 
fact that, over the last fifteen years, low 
RED SEAL POWER level solid or packaged vast at ak 


Ridge have been safely handled in 
proximately sixty acres. On the basis 


this experience it is estimated that all 


such wastes generated between now and 


In highway hauling, as elsewhere, profit margins continue to shrink, 
and wise choice of rolling stock becomes more essential than ever. 
That is why more and more truckers are replacing original equip- 
ment engines with rugged Continentals, engineered expressly for the 


job. Choose from the models listed below. See your distributor today. 


1980 in the 16 states in the Northeast 
area, for example, could be safely dis 


posed of in a 200- to 300-acre site 


Imported Centrifuges 
The Atomic Energy Commission has 


RED SEAL TRANSPORTATION ENGINES ue enema timadhemenen 
icensec ior- Westcliffe evelopmen 
Inc., of Santa Fe, N. Mex., to import sever 


26 TO 300 HORSEPOWER gas centrifuges for use in a pilot scale 


study to determine the commercial feasi 


GASOLINE Model Disp! Bare Engine H.P. . e ‘ 
bility of a process for production of 


147.0 @ 3200 RPM “ae : 
- K6363 63 «162.0 @ 3200 RPM riched uranium. The license is the 
— 62 26.3 @ 3500 RPM ~—- T6371 } 371 143.8 @ 3000 RPM to be issued by the Commission for 
4069 
Y4091 
F4124 
F4140 
F4162 
F6186 
F6209 
F6226 
F6244 
M6271 
M6290 
M6330 
M6363 
B6371 
B6427 2 
F06226 Z 143.0 @ 4500 RPM RD6572 $72 172.0 @ 2400 RPM 


91 36.0 @ 3400 RPM G4193 77.0 @ 3000 RPM 
124 47.0 @ 3200 RPM U6501 5 D 186.0 @ 2600 RPM 
140 52.0 @ 3200 RPM R6513 192.2 @ 2800 RPM 
162 58.0 @ 3200 RPM R6572 2 220.0 @ 2800 RPM 


’ 

7 

' 

| 

7 

+ - . 
1 Model Cyl. Disp Bare Engine H.P. K633 330 
‘ 

‘ 

t 

' 

; The centrifuges, with a total declared 
! value of approximately $35,000, will be 


186 77.0 @ 3500 RPM —— R602 232.0 @ 2800 RPM purchased from Dr. Konrad Beyerle of 


ou 


209 90.0 @ 3500 RPM $6749 250.0 @ 2800 RPM the Institute of Instrumentation, Aachen 


226 98.8 @ 3500 RPM $6820 6 32 300.0 @ 2800 RPM 


244 105.0 @ 3750 RPM —_-V8603 03 260.0 @ 3200 RPM Germany, and will be stored in New 
271 96.5 @ 3000 RPM 
108.0 @ 3000RPM $CUSHIONED POWER DIESEL 


Orleans pending Commission action on 
an application by Thor-Westcliffe Re 


125.0 @ 3000 RPM os 
_— “ oO Cure Eagles OP search, Inc., a wholly owned subsidiary 


Awana 


146.0 @ 3000 RPM 


123.5 @ 3000 RPM GD4193 3 66.0 @ 2600 RPM of Thor-Westcliffe Deve lopment, for a 


142.0 @ 3000 RPM 1706427 27 146.5 @ 2600 RPM . esse e 
permit to construct a facility for the pro 


K6271 27 114.5 @ 3200 RPM =VD8603 200.0 @ 2800 RPM duction of enriched uranium near Pitts 
K6290 123.0 @ 3200 RPM $D6802 ; 2200 RPM | K F 
urg, Kans. 

Demonstration Reactor 

The AEC and the Puerto Rico Water 
tes Ss 10r i ‘ce -oncluded 
§ EAST 4STH ST, NEW YORK 17, NEW YORK © 3817 S. SANTA FE AVE. Resource Authority recently conclude 
LOS ANGELES 58, CALIF. ¢ 6218 CEDAR SPRINGS ROAD, DALLAS 35, TEXAS 
1252 OAKLEIGH DR., EAST POINT (ATLANTA) GA. ST. THOMAS, ONTARIO 


a contract providing for joint participa 
tion by the Commission and the Authority 


! 
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in a demonstration power reactor plant 
in Puerto Rico 

The proposed reactor would be of the 
boiling-water type, would produce nuclear 
superheated steam within the reactor 
core for the generation of 16,300 electri 


SSA OCF ¢ STS § cal kilowatts, and would be fueled with 


} PARTS AND SERVICE EVERYWHERE 
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HE X-RAYS 
WOOD... 


to help make 
telephone poles 
last longer 


March-April 1960 


Chemist Jack Wright developed the use of this X-ray fluorescence 
machine for testing the concentration of preservatives in wood. Here 
he bombards a boring from a test telephone pole with X-rays 


This Bell Labs chemist is using a fast, new technique 
for measuring the concentration of fungus-killing preserva 


tive in telephone poles. 


A boring from a test pole is bombarded with X-rays. 
The preservative — pentachlorophenol—converts some of 
the incoming X-rays to new ones of different and chara 
teristic wave length. These new rays are isolated and sent 
into a radiation counter which registers their intensity. The 


intensity in turn reveals the concentration of preservative. 


Bell Laboratories chemists must test thousands of wood 
specimens annually in their research to make telephone 
poles last longer. Seeking a faster test, they explored the 
possibility of X-ray fluorescence—a technique developed 
originally for metallurgy. For the first time, this technique 
was applied to wood. Result: A wood specimen check 
just two minutes—at least 15 times faster than before possi 
ble with the conventional microchemical analysis. 


Bell Labs scientists must remain alert to all ways of 
improving telephone service. They must create radically 
new technology or improve what already exists. Here, they 
devised a way to speed research in one of telephony’s oldest 
and most important arts—that of wood preservation. 


Nature still grows the best telephone poles. There are over 21 million 
wooden poles in the Bell System. They require no painting, scraping or 
cleaning; can be nailed, drilled, cut, sawed and climbed like no other 
material. Scientific wood preservation cuts telephone costs, conserves 
valuable timber acres. 


rN BELL TELEPHONE LABORATORIES 


World Center of Communications Research and Development 


691 





TELESCOPE AND SINGLE BODY 
CLEVELAND CONTAINERS 


for Packaging Spare Parts! 


Take advantage of our tooling for more than 100 diameters. 
CUTS COSTS...SAVES TIME...GIVES VARIETY 
of sizes that will package correctly most spare parts items. 


Shown are basic fibre containers which fully conform with 
the latest military and civilian specifications. 


This diversified tooling service . . . together with our nation- 
wide network of conveniently located plants... assure you 
of both economy and PROMPT DELIVERY! 


TELESCOPIC TYPE 


Made to conform to both grades of 
MIL-C-3955, Type Il, or MIL-C-2439 


and other 


diameters from %°’ and in lengths de- 


sired. This 


by the use of tape to specification 


PPP-T-60. 


SPECIFICATIONS 


SINGLE BODY TYPE 


Made to conform to MIL-C-3955, Type I, 
and other specifications. Diameters from 


specifications. Produced in 1” and in lengths as required. One 


metal end seamed on, the other end 


container is easily sealed shipped loose. A machine for attach- 


rental basis. 


©@ Write for our i//ustrated brochure. 


ing the loose end is available on a 


Why pay more? For quality products...call CLEVELAND! 


THE 


CLEVELAND CONTAINER 


Plants and 


Sales Offices: 


Cleveland 
Detroit 
Chicago 
Memphis 

Los Angeles 
Plymouth, Wis. 
Jamesburg, N. J. 
Fair Lawn, N. J. 


COMPANY 
6201 BARBERTON AVE. + CLEVELAND 2, OHIO 
ALL-FIBRE CANS - COMBINATION METAL AND PAPER CANS 
SPIRALLY WOUND TUBES AND CORES FOR ALL PURPOSES 


CLEVELAND CONTAINER CANADA, LIMITED 
Piants & Sales Offices: Toronto & Prescott, Ont. - Sales Office: Montreal 


Sales Offices: 
New York City 
Washington, D.C. 
Rochester, WN. Y. 
West Hartford, 
Conn. 
. 
Abrasive 
Division 
at Cleveland 
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uranium dioxide. Under terms of the 
contract the Authority will provide the 
site and the conventional turbogenerating 
facilities, operate and maintain the reac 
tor on a reimbursable basis, and purchase 
steam from the Commission. 

Estimated cost of the plant, exclusive 
of site, switchyard, and power-transmis 
sion facilities, is about $11,000,000. 

The Commission signed a contract with 
the Authority in December 1958 for a 
feasibility study, preliminary design, and 
a safety analysis of the proposed reactor 
The work was performed for the Author 
ity by the General Nuclear Engineering 
Corporation of Dunedin, Fla 

Nuclear superheated (dry) steam is ob 
tained by passing saturated steam through 
a nuclear heat source to increase its 
temperature before it enters the turbine 
It is believed that the use of nuclear 
superheated steam in a reactor may mak« 
possible reductions in fuel costs of nuclear 
power plants with water reactors. 

Possible reductions in unit capital costs 
could accrue from increased plant effi 
ciency due to higher steam temperature 
and the use of a simplified turbine and 
associated equipment made possible by 
the use of superheated steam. Possible 
reductions in fuel costs could result from 
increased thermal efficiency and accom 
panying reductions in fuel burnup. 

The use of superheated steam in con 
ventional steam plants has long proved 
economically attractive. The anticipated 
benefits of superheated steam in nuclear 
plants with water reactors have yet to h 
demonstrated. It is anticipated that the 
Puerto Rico reactor will advance the 
Commission’s nuclear superheat program 
by demonstrating technology and supply 
ing operating data 


Isotope Technology Awards 

The Atomic Energy Commission has 
approved grants totaling $50,000 to 7 
American colleges and universities. This 
is the third round of awards made for 
radioisotope technology training under 
the Commission's Isotopes Development 
Program. These will be the only awards 
made under this program during the cur- 
rent fiscal year 

Since announcement of this educational 
assistance program a year ago, approxi 
mately 115 proposals have been received 
for the purchase of radioisotope training 
equipment. Last fiscal year, ending June 
30, 1959, awards were made to 33 insti 
tutions totaling $604,367. 

These grants were selected from pro- 
posals received from qualified institutions 
that have not received previous AEC 
assistance for nuclear training in the 
engineering and physical sciences. Col- 
leges and universities may obtain addi- 
tional information by writing the Direc- 
tor, Office of Isotopes Development, 
Washington 25, D. C 
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Why it pays you to specify 


Bendix QWL Electrical Connectors for use with Multi-conductor Cable 


For use with multi-conductor cable on missile launching, 
ground radar, and other equipment, the Bendix* QWL 
Electrical Connector meets the highest standards of design 
and performance. 


A heavy-duty waterproof power and control connector, the 
QWL Series provides outstanding features: e The strength 
of machined bar stock aluminum with shock resistance and 
pressurization of resilient inserts. e The fast mating and 
disconnecting of a modified double stub thread. e The 
resistance to loosening under vibration provided by special 
tapered cross-section thread design. (Easily hand cleaned 
when contaminated with mud or sand.) e The outstanding 
resistance to corrosion and abrasion of an aluminum surface 
with the case hardening effect of Alumilite 225 anodic 
finish. e The firm anchoring of cable and effective water- 
proofing provided by the cable-compressing gland used 
within the cable accessory. « The watertight connector 
assembly assured by neoprene sealing gaskets. e The addi- 


tional cable locking produced by a cable accessory designed 
to accommodate a Kellems stainless steel wire strain relief 
grip. ¢ Prevention of inadvertent loosening insured by a 
left-hand accessory thread. e The high current capacity 
and low voltage drop of high-grade copper alloy contacts. 
Contact sizes 16 and 12 are closed entry design. 

These are a few of the reasons it will pay you to specify the 
Bendix QWL electrical connector for the job that requires 
exceptional performance over long periods of time. *rravemar« 


Export Sales and Service: Bendix International Division, 205 E. 42nd St., New York 17, N. Y 
Canadian Affiliate: Aviation Electric Utd., 200 Laurentien Bivd.. Montreal 9, Quebec 
Factory Branch Offices: Burbank, Colif.; Orlando, Florida; Chicago, Mil.; Teaneck, 


New Jersey; Dallas, Texas; Seattle, Washington; Washington, D. C 


by 


Scintilla Division 


Sidney, New York 





We Believe that Peaceful co-existence is best maintained by being Too Tough to Tackle 





MASON & HANGER — SILAS MASON CO., INC. 
ENGINEERS and CONTRACTORS 





500 Fifth Avenue 
New York 





Designers of Explosives Processing Plants and Explosion Resistant Structures 


Builders and Operators of Ordnance Facilities 
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GET REAL PRODUCTIVITY—GET A GM DIESEL ENGINE 





z as 
th» . 


t 


t+ we 


> ws 


\ ot 
Puts the GO ‘ 


Se 
*. a . 


ay 


a oe 


Rough cross-country ter- 
rain... shifting sand... 


thick mud . . . 30-inch 
vertical walls . . . small 
rivers— not one of these 
will stop the Army’s 
GOER. 
For the GOER is a new concept in military vehicles for logis- 
tical operations — designed by LeTourneau-Westinghouse and 
Ordnance Tank & Automotive Command to operate literally 
anywhere on land. 


And the engine that gives the GOER its “‘go”’ is an “8V-71" 
GM Diesel—a compact, lightweight power plant that delivers 
274 horsepower at 2300 r.p.m. to this multipurpose vehicle. 


The “8V-71" packs more punch than any Diesel offered to the 
Armed Forces in years—has the compactness and lightness to 
fit where other Diesels won't. It gives the military the power 
they need to do a better job—faster—in all types of equipment. 


If you're looking for a Diesel to do a better job—or a special 
job—take a look at the GM Diesel All-Purpose Power Line. 


You'll find engines rated from 20 to 1650 h.p. in only three 
cylinder sizes—engines adaptable to any military application. 
And these engines have won their spurs in every branch—in 
the toughest kinds of military service. 


Want to know more? Write us—we'll be glad to give you full 
information. 


DETROIT DIESEL ENGINE Div'SION 
GENERAL MOTORS, DETROIT 28. MICH. * 


{Conade: GENERAL MOTORS DIESEL LIMITED, London, Ontario 
Parts and Service Wor'dwide 
REGIONAL OFFICES: 
New York, Atlanta, Detroit: Chicago, Dallas, San Franciseo 
Washington, D. C.: 801 Cafritz Building — 1625 Eye Street, N. W. 


GM DIESEL ALL-PURPOSE POWER LINE SETS THE STANDARD OF DIESEL PRODUCTIVITY 
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ENGINEERS 


AND 


SUALIFIED SCIENTISTS 


Business end of the Titan—by Avco—The nose cone for the Air Force's Titan—designed to 
withstand the scorching heat and incredible shock of atmospheric re-entry—is a product of Avco 
research. Now, with the successful flight of this ICBM, the Air Force has assigned two new and 
important projects to Avco: an advanced design nose cone for the Titan and the nose cone for the 


third generation of intercontinental missiles—the mighty, solid-fueled Minuteman. 


Aveo 


AVCO MAKES THINGS BETTER FOR AMERICA / AVCO CORPORATION / 750 THIRD AVENUE, NEW YORK 17, N. Y. 
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BURROUGHS CORPORATION 
NAMED SYSTEM MANAGER 
OF ALRI 


Sho ht oO oo OSes 





NEW PROGRAM TO EXTEND RANGE OF SAGE 


THE PROGRAM: U.S. Air Force Airborne Long 
Range Input—a seaward extension of SAGE via 
radar-equipped RC-121-D reconnaissance aircraft. 
_— BURROUGHS RESPONSIBILITY: system management, 
“em _ including selection and direction of the team 
which will supply the radar, navigation, and 
coOmminMivation sub-systems; aircraft retrofit de- 
sign; deve a aw a miniaturized airborne 
computer. BEHIND ECNEWS: another vote of con- 
fidence in Burroughs Cofporatign’s unique 
qualifications for systems manageéenrefity ,Confi- 
dence inspired by total competence in computa- 
tion—from basic research through production to 
field service. By a team-oriented attitude that 
engenders effective interfacing relationships and 
intra-team communications. And by proved per- 
formance that numbers the Atlas guidance com- 
puter and the SAGE radar data processing system 

among its missions accomplished. 
Burroughs—TM 


pe } Burroughs 


Burroughs 


By Corporation 


in computation for military systems , 


j 


“NEW DIMENSIONS | 
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SURVEILLANCE 
DRONE SYSTEMS 
BY AEROJET 


GENERAL 
Cc ORP OR A £t:1 02 natal 
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AMERICAN ORDNANCE ASSOCIATION 


Founded 1919 


A patriotic, educational, scientific, nonpolitical, and nonprofit- 
making organization of American citizens dedicated to sci- 
entific and industrial preparedness for the common defense 


OFFICERS 


President 


Louis Polk, Shefheld Corporation, Dayton, Ohio, and Bendix Aviation Corporation, Detroit, Mich. 


Vice-Presidents 


Harvey C. Knowles, Procter & Gamble Company, Cincinnati, Ohio 
Stanley C. Hope, Soundscriber Corporation, North Haven, Conn. 
Henry N. Marsh, Wilmington, Del. 

Henry T. Luria, Luria Engineering Company, New York, N. Y. 


Regional Vice-Presidents 


Wellwood E. 
Wash. 

C. L. Eksergian, Heintz Division, Kelsey-Hayes Company, 
Philadelphia, Pa 

Chris P. Fox, State National Bank of El Paso, El Paso, Tex 

Robert C. Geffs, Clary Corporation, San Gabriel, Calif. 

F. Donald Hart, Temco, Inc., Nashville, Tenn. 

Helge Holst, Arthur D. Little, Inc., Cambridge, Mass. 

J. Kirby McDonough, Murray Company of Texas, Dallas, Tex. 


Beall, Boeing Airplane Company, Seattle, 


John M. Olin, Olin Mathieson Chemical Corporation, New 
York, N. Y. 

Ralph F. Peo, Houdaille Industries, Inc., Buffalo, N. Y. 

William J. Rushton, Protective Life Insurance Company, 
Birmingham, Ala. 

John Slezak, Kable Printing Company, Mount Morris, Ill. 

Herbert R. White, Eclipse Counterbore Company, Detroit, 
Mic h. 

Dean Witter, Dean Witter & Company, San Francisco, Calif. 


Treasurer 


James D. McIntyre, Montgomery, Ala. 


Counsel 


John Ross I Yelaheld 


Delafield, Marsh and Hope, New York, N. Y. 


Assistant Counsel 
Albert W. Gilmer—Barnes, Dechert, Price, Myers & Rhoads, Philadelphia, Pa. 


General Chairman for National Technical Divisions and Sections 
Everett L. Baugh, Cadillac Motor Car Division, GMC, Cleveland Ordnance Plant, Cleveland, Ohio 


Executive Vice-President 
Leo A. Codd, Washington, D. C. 
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MAJ. GEN. AUGUST SCHOMBURG 


New Commanding General, Army Ordnance Missile Command 





The Redstone ‘eam 


Army Ballistic Missile A gency enters a new era 


FTER a decade of historic prog 


ress in rocketry and guided 


missilery, the Army Ballistic 


Missile Agency at Redstone Arsenal, 
Huntsville, Ala., is about to embark 
upon a new era of challenge. Based on 
past performance, the future at Redstone 
will be most creditable to all concerned. 

Notable were the superb leadership 


of Maj. Gen. ] 


retired 


Bruce Medaris, who 


from active military duty a 


month ago, the dedicated military staff 
of the particularly the 


agency, and 


civilian staff of scientists under Dr. 
Wernher von Braun. 

The 
United States from Germany following 
the Second World War and have been 


with the 


latter were brought to the 


associated Ordnance Corps 


of the Army during the fifteen years 
in this country. All 


United 


States and are valued additions to the 


they have resided 


have become citizens of the 
roster of those who have 
hold the Con 


States 


sworn to up 
stitution of the United 
latter 
from Army 
National 


Administration 


The future activities of this 


group are to be shifted 


] 


direction to control by the 


Aeronautics and Space 


if the Congress approves the transfer 


as ordered by the President. That such 
ipproval will be forthcoming seems as 
sured. It is proposed that these scien 
tists and their very efficient staffs con 


tinue to conduct their researches at 
Redstone, but under NASA rather than 
under Army direction. 

Thus comes a major turning point 
which has led to out 


The 


—scientists, engineers, private industry, 


along a road 


standing success Redstone team 


and the military—established “firsts” 


in a long line of successes in missilery 
that will stand for all time as an ex- 


ample of teamwork in its highest sense. 


. 





Maj. Gen. August Schom- 
burg, new commanding general 
of the Army Ballistic Missile 
Agency at Redstone Arsenal, 
Ala., took over his duties on 
February 1, 1960. 

General Schomburg was born 
in Denver, Colo. He entered 
the U. S. Military Academy in 
1927 after attending the Colo- 
rado School of Mines for one 
year, and was commissioned a 
second lieutenant of Infantry 
upon graduation. 

He served in various Infantry 
assignments until 1937, when he 
transferred to the Ordnance 
Department. He also attended 
the Massachusetts Institute of 
Technology, from which he re- 
ceived an M.S. degree in me- 
chanical engineering, and the 
Ordnance School at Aberdeen 
Proving Ground, Md., where he 
served as adjutant during the 
regime of Maj. Gen. C. T. Har- 
ris, Jr. commanding general. 
Subsequently he was executive 
oficer of the Proving Center 
and commanding officer of the 
Ordnance Winter Proving Cen- 
ter, Ottawa, Canada. 

Other assignments included 
G-3 of the General Staff, and 
assistant military attaché, U. S. 
Embassy, Ottawa, Canada, and 
liaison officer with the Cana- 
dian Army. In 1949, he was ap- 
pointed director of research 
development, and engineering at 
the Watertown Arsenal, Mass. 
and in 1953 he was graduated 
from the Industrial College of 
the Armed Forces, Fort Me- 
Nair, Washington, D. C 

Since that time he has served 
as chief, Procurement Branch, 
G-4, Logistics, U. S. Army in 
Europe; head of research and 
development of the Army Ord- 
nance Corps. In 1958 he became 
Deputy Chief of Ordnance un- 
der the present Chief, Lieut. 
Gen. John H. Hinrichs 











The record also proves another point 
which has been under challenge at 
with 
The 


excellent 


times, especially in connection 


weapons systems development. 


Redstone record affords an 
case history of the arsenal philosophy 
under which the military and indus- 
try go hand in hand in doing the 


things that must be done in the de- 


of arms development 


] 


velopment and pilot-line production of 


military missiles—enough and on time. 


These were followed by 


Medaris and by his predeces 


principles 
General 
sors, Generals Toftoy and Vincent dur 
Army 


Redstone came al 


ing their tenure. The Ordnance 


under 
Hin 


Army Ordnance. 


record at ut 


Generals Ford, Cummings, and 


richs as Chiefs of 


N' IW the Ar Missile 


Agency again is about to embark 


Ballistic 


upon a phase of its career which, while 
not changing its mission or method of 


operation, will be somewhat more 


down to earth than its flights into 


outer space have been. This is the de 


cree of the Commander in Chief, and 
so it shall be 
But the 


future of miussilery ithin 


7 
il not be 


the orbit of the Army w 
impressive. The next dec 
to witness even more impressive appli 
ations of old principles to new uses 
The national defense will gain in the 
long run 


ABMA, 


ugust Schomburg, the As 


To the ommander of 
Maj 


sociation ft St 


Gen. 
ipport and coop 


privileged to give 


eration it 


to his predecessors. General Schombur 


roughout the Ord 


nance fraternity as is evident from the 


short biographical sketch published or 


ge. He has 


had wide weapot 


and staff a 


this pa 
experience both in field 
signments. 

With the new horizons which now 
Army Red 


stone, there will be many demands on 


open up to Ordnance at 
General Schomburg’s talent and lead- 
ership. Of his ability to meet these de 
mands there can be no question. Neither 
Association’s 


will there be as to the 


readiness to render all technical assist 


ance in the future as in the past. 





Freedom on the March 


Through the l nited Nations the U.S. should be able to make a great 


contribution to world leadership and under no circumstances should 


we allow it to go by default to others with ideals opposed to ours 


HEN one looks back over the 

years that have gone by, it is 

clear that we in America have 
learned much about the world and that 
we have reacted fast and well to this 
knowledge. Any man of my age can see 
that our national thinking has evolved 
and that ever since 1947 we have looked 
the fact of Communist competition in 
the face. We have realized that our idea 
of a good society and the nature of 
man will not prevail automatically. We 
have reacted to this militarily and eco 
nomically. 

We also have learned that it is not 
enough simply to react against some 
thing bad and that it is not enough 
merely to be physically strong—vital 
though that is. We know that today 
leadership can be effective only if we 
are for something good and that our 
strength has to be for a good cause. It 
is not enough just to be anti-Commun- 


istic. 


— our thinking has evolved, 


we must admit in all candor that 
at least the statements of the Soviet 
leadership also have changed. On a trip 
I took in September with a distinguished 
figure from another country, I observed 
that Mr. Khrushchev 


these things: 


said some of 

He said that the people of the United 
States and the United States Govern 
ment were united. Well, that was some 
thing that you didn’t hear at the U.N. 
very often. We were always told that the 


702 


Hon. Henry Cabot Lodge 





Ambassador Lodge has been 
the United States Representa 
tive to the United Nations and 
a member of the President's 
Cabinet since 19§?. 











American people were lovely and pa- 
thetic, but the United States Govern- 
ment was a terrible affair. Yet he made 
no distinction between them at all. 

He said facetiously that the slaves of 
capitalism, as he called us, lived quite 
well and that while he had Commun 
ism in his head he had San Francisco 
in his heart. 

He made it clear that a future war 
would injure both sides, which is very 
much unlike Communist speakers 
heard at the U.N. in prior years, who 
always insisted that if there was a war 
only the free world would be hurt by it. 
Then he urged us to keep our system 
and let him keep his. 

Now, these statements are all quite 
different what 
Soviet line of talk during much of my 


from used to be the 


time at the U.N. So we can say that 


the Soviet statements have changed, 
even though there have not been many 
indications at this session of the Gen- 
eral Assembly that basic Soviet positions 
have changed. 

Of course, the whole world is chang- 
ing in a revolutionary way. There is a 
revolution in science and technology, 
which creates military dangers and also 
great opportunities tor peaceful prog- 
ress. 

There is the revolution in population 
growth, which threatens to overwhelm 
some of the very countries which at 
present lack the resources and skills to 
support large populations, although 
these are the very countries which are 
determined as never before to achieve 


a better life. 


HERE is a peaceful political revo- 

lution, which already has brought 
independence to some twenty countries 
of Asia, the Middle East, and Africa 
which were once under Western colo- 
nial rule and which have a population 
of more than 700 million people. And 
this revolution is still going on. 

In the midst of all these revolution 
ways are 


ary forces, which in many 


hopeful and constructive, is world 


Communism with its energy and its 
singleness of aim. We in America have 
been waking up to all these revolution- 
ary facts. We have evolved surprisingly 
when we compare our present state of 
knowledge about the world to what it 


was when I got out of college. 
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Yet we cannot be smug. We must 
match our knowledge against the fu- 
ture, not the past, and ask ourselves 
whether our imagination, our vision, is 
stretching and lengthening as fast as 
the world is shrinking. As it shrinks, 
the need for leadership in bringing 
about new and more intimate relation- 
ships between nations will be increas- 
ingly apparent. 

Because we are the greatest nation 
of humane and enlightened ideals we, 
and many others outside this country 
who feel as we do about human free- 
dom, should be able to make a persua- 
sive contribution to world leadership 
and under no circumstances to leave it 
by our own default to others whose 
view of the nature of man as a tool of 
the state is so different from ours. 

My years at the United Nations have 
convinced me that many of the peoples 
on the sidewalks in Asia, Africa, and 
the Middle East do not, by any means, 
take it for granted that the Western 
is better than Com 


style of freedom 


munism. They don’t listen much to 
what we say against Communism, but 
they care a great deal about what we 
do for the national independence and 
the better material life which they de 
sire. 

Of course we are aware of this, and 
one respect in which we can show this 
awareness is in our foreign economic 
program. I would like to tell you some 
aspects of this economic aid because 
part of our effort in this field is carried 
out through the multination program 
of the United Nations, especially U.N. 


Technical Assistance. 


HIS program is small in compari 
son with what we do nationally and 

by ourselves. It has a total annual bud 
get from all countries of about $30 mil- 
lion in contributions. In addition, the 
countries benefiting from the program 
add another $70 million for local costs; 
that is, for material and labor and so on. 
This U.N. program has played an 
essential part in wiping out malaria in 
most of Burma, in starting poultry 
farming in Cambodia, teaching modern 
fishing techniques in India, starting the 
manufacture of leather in Indonesia, 
and hundreds and hundreds of practi- 


cal projects of this kind. 
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It is clear that these projects are all in 
harmony with United States objectives. 
In fact, we have enough influence in 
this area so that we are fully protected 
against any project running counter to 
U. S. foreign policy. 

Furthermore, to work through the 
U.N. on programs of this kind has defi 
nite advantages over doing it bilaterally, 
just between the United States and one 
other country. We put up no more 
than forty per cent of the aid money 
which is contributed and the rest comes 
from other countries. Here is one ex- 
ample of the effect of such a system: 

Last the $32 
passed through the U.N. had added 


year million which 
to it $60 million worth of local mate- 
rials and personnel. 
The $22 million snow 
balled into $92 million 
of end products actu 
ally expended in the 
field. Such a result is 
possible only because U.N. Technical 
Assistance belongs to everybody. It can 
not be suspected of being an agent of 
any national policy. 

In the second place, the U.N. recruits 
experts from sixty-five countries, not 
just from the United States. It is very 
hard for our Government to hire an 
American poultry expert who is tech 
nically qualified and willing to serve 
abroad. To get one who not only fills 
these requirements but who also is tact 
ful and able to make himself trusted 
and understood in a strange language 
and able to say “No” to people and 
make them like it, is even more difficult. 

Many of the difficulties that we have 
with our foreign aid stem from the 

“No” 


and, under the bilateral program, it is 


fact that somebody has to say 


the American who is saying “No” all 


the time. It is better to let the U.N. 
say “No.” 

Another reason why it is not to our 
advantage to concentrate our support 
entirely upon American experts is that 
the United Nations often can hire ex 
perts, who are well qualified and will 
ing to live in a native village, for half 
what it costs to get an equally well 
qualified American expert, if indeed 
you can find one who is willing to leave 
ours tor a 


this wonderful country of 


hard life abroad. 


Finally, these programs are proof 
against the suspicion, which our op- 
ponents are always trying to arouse, 
that the U. S. may have hidden motives 
for helping other countries. Thus, by 
channeling aid through the United Na 
tions we get credit for generosity and 
altruism, and yet our vital interests are 
completely protected. 

For all these reasons United Nations 
Technical Assistance makes sense. The 
same is true of the World Bank, which 
loans investment capital. It is also true 
of the United Nations Special 
Fund, which, 
Paul Hoffman, is just 


make what you might call preinvest 


new 
under the direction of 


beginning to 


ment economic surveys and has set up 
technical training centers in newly de- 
veloping countries 

The 


multination 


time will surely come when 


such economic 


programs 
will play a much bigger part in U.S 
foreign economic aid polic 1¢s than they 
always shall 


do today. Of course, we 


have to go on with our bilateral pro 


grams, too, but the multilateral pro 
gram has attractions for the very simpk 
many of the 


reason that it avoids 


troubles of the bilateral way and yet 
proceeds essentially toward the same 


objectives. 


HIS is just one facet of the econon 

aid competition which we face with 
the Soviet Union in increasing degree all 
over the world. But if you look in other 
directions you cannot doubt that we are 
in a competition with a very militant 
Communist leadership. I could furnish 
many details of the millions of copies 
of books, the many cultural centers, the 
hundreds of radio broadcasts, and all 
the international events and youth con 
gresses and sporting events which are 
all staged as part of a huge organized 
effort by world Communism. 

Yet we in this country have a great 


11 
realy 


IOUS 


powerhouse of talent which, if 


work, 


things. The force which is working 


put to could do tremen 


against us can command its citizens 


It can just order them what to do. It does 


not have to plead. In the Soviet Union 


there are 8 million men and women 


who are members of the Communist 


Partv. They are the nation’s leaders 


people who are committed, who are 
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thoroughly organized, and who work 
and study day and night for the world- 
wide triumph of their cause. 

I wonder whether the 8 million most 
influential and hardest-working and 
liveliest Americans would be willing to 
organize as efficiently and work as hard 
for the triumph of freedom and de- 
cency, for the proposition that all men 
are created equal, for brotherly love, for 
all the things that we stand for. You 
who are particularly effective and par- 
ticularly vital citizens can imagine what 
that could mean. 

The Communist challenge to the free 
democratic world is serious, but there 
is an even bigger challenge, and that is 
the challenge presented by the millions 
of people in the underdeveloped lands. 
The challenge of Communism is seri- 
ous, but bigger than our struggle with 
Communism is our ability to be true to 
ourselves, to live up to the ideals upon 
which this country was founded—the 
ideals of freedom and order, of the 
equality of man, and brotherly love. 


Some Americans have been irked and 


Khrush- 


chev repeated so often that the Soviet 


annoyed because Chairman 
Union was in competition with the 
United States and would win that com 
petition. As a matter of fact, I don’t 
know why we should be alarmed be- 
cause a certain Russian is able to eat 
steak, have color television, and drive 
around in a Cadillac. 

I don’t know why that should bother 
me. In fact, I would like to broaden the 
competition to such things as free 
speech and the right to throw an ad 
ministration out of office by free elec 
tions. I am afraid I can’t tell you what 
he said to that. But that would be a 
contest, I think, in which everybody 
would gain 

Nor do we need to take fright when 
the Communists say that in this com 
petition their system will triumph over 
ours. There is not going to be any 
triumph of that kind. Humanity has no 
desire for a competition in which one 
side can reach its goal only by driving 
the other side to the wall. We have a 


different kind of competition—one in 
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national defense of the United States, 


C. C. Williams Gold Medal to Hon. Henry Cabot Lodge, the 


statesman, and diplomat, Ambassador Lod ge 
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made outstanding contributions to the 


»t of our country over many years. Three decades ago his study 


of the Uni 


senting the Commonwealth of Massachusetts, he brought to that august 
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forum the wisdom and foresicht so essential to the progress of legislation 
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which all nations strive to develop the 


best in them without hurting each 
other. In that contest there is room not 
just for two systems but for as many 
systems as there are nations. 

I therefore do not dispute Chairman 
Khrushchev’s right to challenge us, nor 
am I worried by improving the mate 
rial lot of the Russian citizen. In fact, 
I welcome it. But I do dispute the ac 
curacy of his prophecy. If we do what 
we are capable of doing, the Soviet 
Union will never surpass us 

A country which thrives on competi 
tion the way we do in business, in poli- 
tics, in sports, should not shrink from 
the idea of compe tition. A nation which 
sees what tens of thousands of plans of 
independent producers can create in the 
way of new wealth and new ideas need 
never worry about competition from a 
state which is run by the ideas of a few 


bureaucrats in a central bureaucracy 


UT 
effort. To succ 
We must work hard, 


of course we have to make an 
eed in this contest we 
must be brave. 
and we must use our he ads We must 
be militarily strong for only thus can 
we, with the world in its present dan 
gerous state, prevent war from break 
ing out—and this is where your Asso 
ciation makes such a vital contribution 
The military can buy us time in which 
to make a better world, but we must 


use that time in order to get onto a 
new plateau. 


This 


ideals, to be 


means giving effect to our 


generous and tactful, to 
have both an understanding heart and 

We need to 
: , a a hich all 
have a great national purpose which all 


people 1n 


an understanding head. 


of us, not just Government 


but our best citizens in all walks of life, 
are intent on carrying out. 

A good ideal like freedom sitting pas 
sively in a fortress will certainly be de- 
feated by a bad ideal which is on the 
march. But if bad and good command 
equal devotion and equal intelligence, 


Mr. Krushchevy s 
spend most of their lives in the Soviet 


grandchildren will 
homeland where the great central bu 
reaucracy has diminished and where a 
much greater degree of individual free- 
dom obtains and in a world in which 
the community of free nations will be 


flourishing and growing. 
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Future Trends in Warfare 


The United States must be ready to fight with men and weapons in 


jungles, on beachheads, in the Arctic, in tropical mud, anywhere on 


the globe, im a matter of just a few hours after the signal is given 


N World War I the military defense 
had 


oftense, but at the same time many 


a narrow dominance over the 


technological innovations of the first 
order were made. However, military 
tec hnology came to its first real ma 


turity in World War II, and the 


tary offense at that time gained a very 


mili 


great margin Of superiority over the 
military defense 

In the period from 1946 to about 
1956, many military technologists tried 
rather desperately, but without success, 
to close the gap between the offense 
and the defense. During those years 
there was prevalent a strong general 
feeling that warfare had always been 
characterized by a recurrent oscillation 
between the dominance of offensive and 
defensive techniques. Many felt confi 
dent that applications of modern tech 
nology to the military defense could 
bring it back into balance with the mili 
tary offense. 

However, the tec hnologists continued 
to widen the gap throughout that pe 
riod. Beginning in about 1952, there 
fore, and continuing to the present day, 
we have all gradually been forced to ac 
cept the fact that the military offense 
now possesses an overwhelming capa 
bility, both relative to the possibilities 
for military defense and also in an ab 
solute sense 

N response to this overwhelming 

power of the offense, we have, in 
the last few years, emphasized the 
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“strategic deterrence” concept. The aw 


ful destructive capabilities of modern 
weapons have made it possible for an 
all-out strike to threaten the life of any 
nation, however large in area or num 
erous in population it might be. Any 
nation with stockpiles of these large 
capability weapons can use them to 
threaten to inflict, in a matter of hours 
or days, death wounds on the physical 
and social structure of any other nation. 

To be effective in any human sense, 
this threat must be regarded as real— 
must be believed in—by the potential 
enemy. We generally believe in the 
reality of this threat, for we possess the 
weapons, and we know what they can 
do and how unstoppable they are. At 
the present time I am unable to fore- 
see the achievement of an effective, ac 
tive military defense against all the 


various ways in which these large- 


capability weapons could be used to 


flict an all-out strike against another 


nauon 
The U.S.S.R. apparently has recently 


come to believe in the reality of this 


threat since she has acquired and 


tested some of these modern weapons 


and has seen for herself what they can 
do. Britain has some of these weapons 
believes in the reality of 


and clearly 


their enormous capability France w 
presumably soon acquire some ot these 
weapons also, together with the new 
fear that that possession implies 
Communist China also will becom 
strangely fearful when she has finally 
acquired some of these weapons and 
then suddenly has come to realize what 
kind of a china shop she has been bull 
ing about in during the aggressive in 


nocence of her adolescence. 


a this fear of modern weapons lies 
of course, much of our civilizatios 


hope for continved survival This fear 


, 
may act to deter nations from all-out 


war. Since any war, even a small one, 


carries with it an enormous possibility 


1 


of becoming all-out, 


large, 


and since every 


nation, however greatly fears an 


all-out war, even small wars will be 
come smaller and less frequent in the 
future, in my opinion 

Another hope for the long-range fu 
ture lies in the fact that the U. S. and 
the U.S.S.R., and Germany and Britain 
and other nations, have recently proved 


for all to see that the easiest road to ma- 
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terial wealth is no longer that ancient 
and much-traveled one of military con 
quest but is instead the road of educa 
tion and science and peacefulness. This 
is a new fact in the world. 

Since 1933, Germany has successively 
traveled both these roads and has fur- 
nished the most striking proofs of both 
aspects of this truth. I trust that all the 
nations of the world will soon learn this 
basic and hopeful truth. 

When 


modern technology makes it possible 


a nation becomes wealthy, as 


for any nation someday to be, that na 
tion unexpectedly acquires a new and 
deeper fear of war, for that nation then 
has much to lose by war. This fact will 
perhaps reenforce the presently slender 
possibility that our world someday can 


learn to live without war 


at present, we can see that the U. S. 


will soon have enough strategic de 


terrent weapons. This is truly the end 
of the arms race in the large-scale 
weapon area. When we have enough 
unstoppable weapons to destroy any po 
tential enemy or combinations of ene 
mies that can be imagined, then we 
will have enough of these weapons. 
These weapons should, in my opinion, 
best be located in the oceans, where 
the enemy cannot know their exact lo 
cation and where they constitute an 
invulnerable and inevitable retaliatory 
strike force. 

The very concept of strategic deter- 
rence, of course, implies that no effec- 
military defense exists 


tive, active 


Powered by a turboprop engine, this 


against such weapons. At present I feel 
this is the state of affairs, and I for one 
see no technological probability, at least 
with what we know now, that we can 
in the foreseeable future muster an ef 
fective active military defense of the 
U. S. against all these various weapons 
On the other hand, a vigorous and 
intelligent U. S. civil-defense shelter 
program could, in my opinion, vastly 
decrease our immediate loss of human 
life in case of an all-out strike against 
us, and so such a program could serve 
importantly to reduce the probability 
that such a strike against the conti 
nental U.S. would ever occur. 
Unfortunately, 


our possession ol 


plenty of miass-destruction weapons 


does not act directly to deter the out 


break of all 


such situations are not sufficiently grave 


small wars, since many 


as to justify the possible use of mass 
destruction weapons. 

Although we may hope that small 
wars might eventually become infre 
quent as a result of the indirect deter 


rent effects of the existence of these 
mass-destruction weapons during the 
next five to ten years—or perhaps even 
longer—it seems that small wars will 
have a rather high probability of oc 
currence. 

The United States clearly cannot af 
ford to be unconcerned about any war 
situation, however small it may be and 
wherever it may occur. In some cases 
of incipient military aggression, the 
pattern of events may permit us to 


make a timely preventive show of force, 


as in Lebanon in 1958. In other cases, 
the U. S. may have to exert its force 
systems to Oppose or suppress aggres- 
sive actions already in progress. 

What are some of these military 
needs in relation to small wars? First 
of all, we must possess a quick-reaction 
capability—an ability to show force, or 
apply force, promptly. Secondly, we 
must be able to apply our military force 
systems in adequate and measured de 
gree, and most especially we must avoid 
large overdoses of force, for the im 
mediate and the lingering side effects 
generated by the application of large 
overdoses ot torce are sometimes worse 
than the original difficulty involved 


Thirdly, we must learn to buttress 


our military force systems with the more 
| measures—the 


intangible and delicate 


social therapeutic measures—that the 


sciences of economics, anthropology, 
psychology, ind sociology have made 
and will make available to us 

N relation to making prompt and 
adequate applications of military 
force, the United States must be ready 
to fight with men and weapons in jun 
gles, on beachheads, in the Arctic, in the 
tropical mud, here, there, or anywhere, 
and in a matter of just a few hours after 
the “go” signal is given. Thus, and first 
of all, our ability to wage small war 
most successfully is critically dependent 
upon our ability to transport at least a 


small force, together with its weapons 


and supporting matériel, rapidly to the 


scene of conflict. 


experimental aerial jeep may be one answer to mobility over difficult terrain. 





If the small-war situation is to be 
kept small, it can be crucially impor- 
tant for us to be able to act very rapidly, 
even though the force involved may be 
rather small. You will note that this is 
opposite to my view regarding our 
large-scale strategic deterrent weapons, 
where our forces should have the de- 
layed but inevitable sort of character 
that I mentioned earlier. 

It is in relation to small wars that a 
quick-reaction capability is most impor- 
tant. Just as, in the case of a fire in the 
home, one man’s early efforts with a 
small extinguisher often can do more 
to save the house than the delayed op 
erations of all the fire engines in town, 
so also prompt and appropriate mili- 
tary actions are most necessary in rela- 


tion to small-war situations. 


LL this points up the critical impor 
tance of improving our Military 

Air Transport Service (MATS): Not 
that it necessarily should be capable of 
moving enormous numbers of fighting 
men over any particular period of time 
but that it should be able to move 
enough weapons and men, at least a 
small force, within a matter of a few 
hours, to any trouble spot in the world. 
In addition, it is important to have 
an adequately rapid logistic build-up 
and reenforcement transport capability. 
And this points to the importance of 
our Military Sea Transportation Serv 
ice (MSTS). At 


aircraft, though necessary for the quick- 


present we feel that 


est reaction capability, are not as effec- 


tive for the longer-term supply and re- 
enforcement operation as are ships— 
especially fast ships. 

Today our ship hulls lie in the water 
and are pushed through the waves by 
gigantic steam or diesel plants. These 
hulls are inherently slow. Through use 
of hydrofoil techniques, however, where 
the hull of the vessel is lifted out of the 
water by means of hydrofoils skimming 
under or on the surface of the water, I 
think that perhaps the seagoing ship 
can be raised in speed from its present 
15 to 35 miles an hour up to perhaps 
100 miles an hour, or possibly even 
more. 

To do this, we can probably employ 
to advantage the very powerful and 
compact turbine engines now applied 
almost exclusively to propel aircraft. 
And all this means, in turn, that our 
seagoing vessels will probably be com- 
pletely redesigned over the next decade 
or two. 

One very significant aspect of a fast 
ship transport system would be its 
vastly improved invulnerability to the 
submarine interdiction threat. Given the 
existence of the large Soviet submarine 
fleet, this threat hangs like a sword 
over our heads at the present time. 

It is also, I think, possible to trans- 
port cargo by suitably designed sub 
marines. The potentialities of the nu 
clear submarine must be very carefully 
evaluated in the future on the basis of 
its being a potential transport vessel as 
well as a weapon-launching platform 


In point of fact, a well-designed sub 


marine in its submerged condition is 


not only free of weather and sea-ice 


conditions but is also a lower-drag hy 


than a conventional 


drodynamic shape 
surface hull of the same displacement. 

Boundary layer control techniques 
may someday reduce this drag factor 
still further—perhaps by a factor of 
two or more. Consequently, the same 
power plant will propel the submarine 
more rapidly than it will a conventional 
surface ship of the same displacement 

Research and development programs 
aimed at reducing the undersea noise 
created by our submarines are, and will 
remain, important for countering the 
submarine interdiction threat posed by 


the Communists 


( UR present surface vessels have a 


very difficult and critical air-defense 
problem. For example, roughly on 
quarter to one-third of the capacity of 
the modern naval aircraft carrier is 
sacrificed to the aircraft and weapons 
and men whose mission is to attempt 


to provide for the carrier’s own air de 


fense and so do not contribute directly 
to the basic attack mission of the ship 
A nuclear-powered submarine vessel 


appears to be free of this problem of 


air defense, at least while submerged, 
for it disappears beneath the waves and 
the ordinary airplane then becor 

rather powerless to locate it. For this 
reason, nuclear submarines of the carg« 
and the military types will become 1 
creasingly important for the futur 


my opinion 


Helicopters can be valuable combat weapons either in rapid rescue of wounded or in fast deployment of additional troops. 








In respect to the whole question of 
military transport, the off-loading prob- 
zone 1S a most 


lem in the combat 


crucial one—it might even be the 
Achilles’ heel of the entire operation. 
Our technological experts even now 
are looking for new ways to speed up 
this operation. The off-loading of trans- 
port submarines in the combat area 
may be a particularly knotty problem. 
For the rapid off-loading of liquids 
fuels for aircraft, for example—pipe 
lines and pumps may be the answer. 
With respect to the rapid off-loading 
of men and their vehicles, we have the 
recently introduced roll-on roll-off con- 


cept, wherein the transport vessel pulls 


¥ 
fe, 


up to the beach and the men 
and their (probably amphibi- 
ous) vehicles rapidly drive off 
the ship. 

Finally, with respect to over- 
land military transport, we have 
the possibilities of vertical take-off air 
craft, the large-tire GOER-type vehicles, 
and the air-cushion vehicles, all of 
which depend upon improved power 
plants and improved ability to move 
over mud and water rather than through 
them. 

The weapons for limited war are re 
quired to yield a wide spectrum of 
military effects whose magnitudes can 
be carefully predicted and controlled. 
At the present time there is—and there 
will be, in my opinion—no substitute 
or replacement for the hand-held rifle. 
Our rifle is continually being improved 
with respect to its muzzle velocity, ac 


curacy, portability, and striking range. 


vue APS the rifle with suitably de 
| 


can eventually 


signec ammunition 
be given a tank-penetrating capability. 
Our rifle is presently being standardized 
throughout the NATO area 


will represent a most important ad- 


and this 


vance in logistic simplification. 

Rocket and guided-missile weapons 
for the individual foot soldier are ei 
ther in hand or being developed, and 
they certainly will play a vastly in 
creased role in limited war in the fu 
ture. In particular, the French-devel- 
oped wire guided missiles to be fired 
by foot soldiers against enemy tanks 
can, in my opinion, revolutionize the 


warlike role of the heavy tank. 


708 


Stee. eae 


[he heavy tank may be to modern 
warfare what the armored knight of 
old was to medieval warfare, and the 
antitank guided missile in the hands 
of the foot soldier might well play the 
same role against it that the English 
longbow played against the French 
knights in the time of Henry V. 

Limited war will be impossible to 
wage successfully without good battle- 
field surveillance and communications 
systems. In the rough terrains, jungles, 
and spread-out deployments which can 
and perhaps often will characterize the 
small wars of the future, it is crucially 
important that the individual foot sol- 
diers be able to communicate with one 
r= another over considerable dis 
that know 


their 


tances and they 


where are friends and 


where is the enemy. Conse 
quently, a very great emphasis 
will have to be placed on the 
problem of battlefield surveillance and 
communications. 

For these purposes, drone aircraft 
very tiny unmanned devices—can per 
haps be designed to fly above the battle 
field and transmit back by coded tele 
vision signals the intelligence that they 
are able to gather. Of low cost, it will 
occa 


not especially matter if they are 
sionally shot down by enemy fire, 
though in virtue of their maneuver 
ability and speed and small size that 
could be a most difficult problem for 
the enemy. They are, in fact, perhaps 
more susceptible to electronic jamming 
and to other forms of electronic count 
ermeasures than they are to enemy fire. 

It may well be that the surveillance 
television drone of the future will also 
be able to hover like a helicopter 
and may also be able to carry 
a small warhead suitable for 
detonation at any point in the 
area to which the drone can be 
guided by means of its televi 
sion signals. 

Achievement of air superiority over 
the battlefield is and will continue to be 
a most significant problem in relation to 
the small wars of the future. Likewise, 
tactical air support of ground troops 
will continue to be an important and 
most difficult problem. I think that the 
manned, air-superiority fighter-bomber 


of the future will almost certainly be 


a Mach 2 airplane—that is a craft capa- 
ble of flying at about 1,500 miles an 
hour. 

On the other hand, I am currently 
somewhat doubtful that design capabil 
ities for higher speeds than Mach 2 
will be required, or would be best em 
ployed even if available, because these 
aircraft will aiso require good loiter 
time and good low-altitude combat ca- 
pabilities. Moreover, it is extremely im 
portant that the air-superiority fighter 
bomber have an ability to carry a 
variety of heavy ordnance loads and to 
be able to fly both low and slow, so as 
to be able to give some sort of effective 
air-to-ground fighting support to the 


ground troops. 


MPROVED communications between 

the fighter-bomber and the foot sol 
dier will continue to be a requirement of 
the future. Improved surveillance capa 
bilities for this airplane also will have 
to be emphasized. We will continue to 
need a goodly number of such aircraft 
throughout the foreseeable future. 

The enemy can, of course, also be ex- 
pected sometimes to deploy over the 
tactical air force, 


battlefield his own 


comprised of air-superiority fighter 


bombers. To shoot down these air 


planes we are developing a weapon 


C alled 


guided missile that is light enough to 


family Redeye—a_ surface-to-air 
be carried by the individual soldier and 
yet of sufficient range to knock down a 
low-flying enemy airplane of moderate 
speed 

If this capability is actually success 
fully developed, as I for one feel it can 
be, then battlefield identification of 
friendly and enemy aircraft will 
become a very serious and criti 

cal probli m 
Let me touch next on the sub- 
ject of biological and chemical 
weapons. The science of chemis 
try and the science of biology have 
made available to the military estab 
lishment a vast new range of weapon 
effects. These effects can range all the 
death if a 


single silent breath of contaminated air 


way from nearly instant 


is inhaled by the soldier to relatively 


minor and temporary incapacitation 
whereby the individual loses his ability 


to function as a combatant. 
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Thus, the victim may lose coordina 
tion, suffer unconsciousness, be stricken 
prone without losing consciousness, or 
so violent that 


may suffer discomfort 


he ceases to function as an effective 
military person. 

3iological weapons can be effectively 
deployed over areas as large as thou 
sands of square miles by a single sortie 
of a low-flying airplane. Both biological 
and chemical weapons can be dispersed 
effectively from aircraft, and both sorts 
of weapons can cause either death or 
temporary disability. The potential vic 
tims can, of course, take refuge in 
masks, and it is true that most of the 
biological and chemical weapons op 
erate by way of the respiratory system 
of man so that well-designed and well 
fitted masks can prevent the effects. 

Some of these however, 
take effect 


microsc opi 


weapons, 


even if they impinge in 
droplets on the skin or 
clothing, and for defense against such 
weapons the potential victims would 
have to wear not only masks but also 
a complete cover of impervious cloth 
ing. These 


weapons, furthermore, can be effective 


biological and chemical 


in such low concentration in the air 
that the normal human being cannot 
detect their presence before he has suf 
fered their effects 

Consequently it is important, in pro 
viding our own military defense against 
these sorts of weapons, to give our men 
detection equipment light enough to 
be carried by the individual and sensi 
tive enough to provide him with sufh 
cient so that he can 


warning protect 


himself before he runs into effective 
concentrations of biological or chemical 


agents 


T the present time the Soviet Union 

seems to be ahead of us in the field 
of biological and chemical weapons for 
military use, as well as in the field of 
civil defense against these new weap- 
ons. I suspect this is so because in gen 
eral they seem to have a more realistic 
view of warfare than does the Ameri 
can public, which of course controls to 
some extent the attitude and viewpoint 
of its Department of Defense. 


The 


to think about and face up to the reali 


apparent American reluctance 


ties and potentialities of biological and 
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chemical weapons might give an enemy 


5 
an absolutely crucial military advantage 
over us, unless we take steps immedi 
ately to rectify our military and civil- 
defense posture vis-a-vis the biological 
and chemical weapon capabilities of any 
of our potential enemies 


Turning now to some of the non 


military needs inherent in small war 


situations, it is my belief that the fu 


ture average U. S. fighting man will 


have to be a very outstanding and 
capable individual by our present-day 
standards. This may sound naive and 
visionary to some, but I think the U. S. 
fighting man of the future should be 


and I feel can be—a highly intelligent, 


Army’s Jupiter IRBM in action. 


well-paid, well-educated, 


I le should 


highly mot 


vated person. be carefully 


trained to speak and understand the 
languages of the countries in which he 
might have to fight. 

He also should be educated to know 
relative eco 


the relative cultures and 


nomic conditions of his own country 


and of the countries in which he n ight 
have to fight, so as to avoid making 
blundering transgressions on their vari 
ous value systems 

In small wars in the future the politi 
cal decisions in the long run will al 
most certainly go favorably tor our 
cause if, and perhaps only if, our men 
succeed in winning the deep respect 
and adherence of the local populations 
to the way of life that our men daily 
exhibit and demonstrate 

The Department of Defense will and 
should continue to de vote a significant 
part of the national resources assigned 
to its control by the U. S. taxpayer to 
basic and applied research in the physi 
cal and life and social sciences. It is 
important that we emphasize work in 
oceanography, atmospheric physics, new 
radiations, 


mate rials, elec tromagnetic 


] 


and so on. Clearly, we also must em 


phasize biophysics, biology, psychol- 


ogy, medicine, and work of that nature 
! feel that research work in the life and 
the social sciences will gradually win 
an increasing relative share of the na 
they demon 


tional-defense budget as 


strate their value and importance. 


a the eng 


ne that desi 


ineering area it seems to 
gn and test for reliability, 
maintainability, and producibility W 

soon be rece ing much greater emp! i 
have had in the 


More 


sis than they immed 


ate past. realistic 
and improved 
probably reflec 
emphasis. My own experience 
Sidewinder guided-missile prog 
shown me th it 


equipment that 


pertor 


t 


in complex situation 


That system is low in productio 
and is also highly effective in action, as 
proved by its combat record off For 
Nationalists 


and the Chinese Communists 


mosa between the Chinese 





Strategic Army Corps 


It must be ready to fight any war, any time, any place m the world 


yet tt still lacks the firepower, communications equipment, and air 


transport needed to ensure certain victory over potential aggressors 


HE Strategic Army Corps is 
the Army’s immediate ready 
force. Its mission is simple: any 

war, any time, any place in the world. 

This mission, I might add, is unique 

in the annals of the U. S. Army. 

STRAC is built around a hard pro 
fessional core of three tough divisions 

—two airborne and one infantry—but 

tressed by combined firepower and lo- 

gistic support. We operate like the old- 
time Texas Rangers who used grad- 
uated application of force to meet 
emergencies. Distraught citizens of one 
sleepy little town besieged by gun- 
slingers were crushed when a single 
Texas Ranger rode in to take charge. 
“Hell, folks,” he 


drawled, “They’s only one riot, ain’t 


don’t worry none, 
there?” 

That’s the way we feel, gentlemen. 
We work hard and train hard—and, be- 
lieve me, we'll fight hard. The troops 
are lean and mean, but we need first- 
class weapons as well if we hope to 
cope with our potential enemies on an 
equal footing, even under limited-war 


conditions. 


IKE every other force since Caesar’s 

legions, STRAC must be able to 
shoot, move, and communicate. These 
needs are as real to the lonely soldier in 
a forward outpost as they are to the 
nerve center of a Corps headquarters. 
In addition, a new element is becom- 
ing ever more important: the problem 


of target acquisition. 
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There is no doubt in my mind that 
STRAC is the best armed and equipped 
force of comparable size in the world 
such as guided 


today. Innovations 


missiles and free rockets, low-yield 
atomics, and the go-mm. Spat make up 
a Sunday punch of stupendous propor- 
tions. The addition of Hawk, Redeye, 
and Little John will add even greater 
zip to the STRAC wallop. 

Yet, strangely enough, our arsenal 
still 
another era. I'd like to be able to look 


is crowded with weapons trom 
back with amused nostalgia on the 
primitive spears and slings that regi 
mental commanders committed to bat- 
tle fifteen years ago in 1944 A.D., but, 
in point of fact, many of those arms 
were identical with the best available to 
Corps commanders today. 

Take small arms, for example. The 
Browning automatic rifle designed in 
1890 predates Marconi’s invention of 
the radio. The Army service pistol, 
Model 1911, was wielded against the 
Moros by Capt. John J. Pershing. To 
a lesser degree, this same obsolescence 
applies to STRAC mortars and conven 
tional artillery. Virtually all were stand 
ard prior to or during World War II. 

Now, I grant you that these are soild, 
reliable weapons which have proved 
their worth over and over. They could 
turn the trick again against garden 
variety aggressors, but they do not af 
ford us the smashing fire superiority 
which is essential if we are to meet and 


defeat an enemy’s mass tactics. 


Raw firepower at Yucca Flats won’t 
necessarily cut the mustard at Bagan- 
siapiapi. First we must get it there, and 
then we must deploy it for combat. 
This requirement to move both stra- 
tegically and tactically is the heart of 
STRAC’s problem 


REMEMBER 


about two bleary-eyed characters who 


an appropriate story 


were staring at the Washington Monu- 
ment. One turned to the other and mut- 
tered, “Five'll get’cha ten it never gets 
off the ground!” That’s the way a lot 
of people feel about STRAC. When the 
whistle blows, we're ready; our bags 
are packed. 3ut we've got to face it 
STRAC is a hitchhiker who isn’t going 
anywhere without a lift from the Air 
Force or Navy. 

Moving small STRAC components 
is a cinch. Last year the rorst Airborne 
Division outloaded two reenforced rifle 
companies and landed the first element 
in Puerto Rico, fully equipped, just 6 
hours and 25 minutes after alert. The 
82d Airborne Division airlifted a battle 
group combat team to Alaska last win 
ter; a month later it dropped a second 
battle group in Panama after a 7-hour 
flight from the Carolina staging area, 
the longest peacetime airlift ever made 
which terminated in a parachute as- 
sault. The operation was a huge suc 
cess. 

Simultaneous airlift for the force I 
would like to be able to move, how- 


ever, still is an unfulfilled dream. Even 
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presuming that ample aircraft were 
available to move all of STRAC, the 
odd sizes, shapes, and heavy weight of 
certain key weapons and equipment 
would force us to rely on a great sea 
train to close in any distant objective 
area. The comparatively modest com- 
mitment of U. S. forces from Europe 
to Lebanon in the summer of 1958 
demonstrated this conclusively. Most 
tanks, self-propelled guns, and certain 
missiles would have to lag behind if 
STRAC answered the gong tomorrow. 

This lack of strategic airlift impairs 
our tactical mobility as well. None of 
STRAC’s cargo or transport helicopters 
will fit into U.S.A.F. transports with- 
out major disassembly; fixed-wing light 
aircraft can be handled successfully, but 
they gobble up shipping space at an 
amazing rate. In all probability, most 
Army aircraft would have to be trans- 
shipped by sea, unless the distances in 
volved permitted ferrying. 

Once in the target area, STRAC dons 
the legendary 7-league boots. Helicop 
ters, U.S.A.F. and Army aircraft, and 
vastly improved wheeled and tracked 
vehicles afford commanders a flexibil- 
ity of movement unknown in the his- 
tory of warfare—and well they must. 
The advent of nuclear warfare and the 
addition of a new battlefield dimension 
in space are forcing us into ever-increas- 
ing dispersion. Only he who fights and 
slips away lives to fight another day— 
only fluid mobility can 


and support 


such tactics. 


UR chopper-borne reserves span 1n- 

surmountable obstacles at a single 
bound; once-inaccessible terrain now is 
our cup of tea. But even a flying carpet 
would prove inadequate to transport 
STRAC’s heaviest weapons. They're ac- 
ceptable if we fight on a rolling plain, 
but they'd be a 5-star liability in the 
bottomless bogs ot some potential thea- 
ters. 

How does this demand for mobility 
affect the soldier? He yearns for packs 
filled with ping-pong balls and boots 
lined with helium, but the cold-weather 
combat load of the individual rifleman 
still is a staggering seventy-five pounds 
—enough to make the sweat pop out on 
Atlas. He moves this load by guts alone. 
Nearly eighteen pounds, or twenty-five 
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per cent of the total, is made up of his 
M1 rifle, two bandoleers of ammuni- 
tion, and a couple of fragmentation 
grenades. 

The new Mrq rifle, eagerly awaited 
by units in the field, is a step in the 
right direction, but it lightens the weary 
infantryman’s burden very little. This 
fact is critical in the airborne division, 
which even today basically travels afoot 
when on the ground. 

In short, we need a bigger bang for 
less bulk. It’s that simple. 

Hand in glove with great dispersion 
come communications headaches—and 
believe me, “if you don’t have commu 
nications, you have nothin’!” STRAC 
communications are a lot like the little 
girl who had a little curl, right in the 
middle of her forehead. When they are 
good, they are very, very good; and 
when they are bad, they are horrid! 

We rely primarily on radio for sev- 
eral reasons—principally those of time, 
space, and weight. The equipment is 


far superior to any ever before devised. 


Ry 


inherently is capable ° 


It is light, sturdy, and 
reasonably simple. !t 
of operating on any 


battlefield in the world. 


a> =S 


the field, com- 


Under hothouse condi- 
tions it does, but in 
manders never know whether the sys- 
tem will work. 

In the old Army, balky mules really 
leaned into the harness if you could 
just get their attention—a two-by-four 


between the eyes did wonders, but 
stompin’ radios just loosens the tubes! 
If there is a way to get solid radio 


communications round the clock, day 


in and day out, someone is keeping it 
a secret from my Signal Officer. The 
system works best at battle-group level 
and below, although even there it may 
be spotty and is subject to enemy jam 
ming. 

For this reason we still use a lot of 
Here the 
weight. We need a minimum of five 
C-124 Globemasters to haul STRAC 


wire. problem is time and 


wire and cable backup for our radios 

enough space for 1,000 combat-ready 
soldiers. What we really need are com- 
pletely reliable, secure radios which 
concurrently would save shipping space 
hour of 


time, We want something as simple as 


and hour upon installation 
this without the wire. 

Communications make or break tar- 
get acquisition capabilities. You can’t 
hit "em where they aren’t, if you don’t 
know where they aren’t. 

Specialized collection agencies avail 
able to STRAC are more numerous and 
diversified than ever before. We have 
our own organic aircraft and helicop- 
and aerial 

U.S.AF. 


parachute 


ters as well as the visual 


photo capabilities of the 


Special forces and small 
delivered patrols frequently can roam 
enemy rear areas almost at will. Divis 
ion reconnaissance units operate many 
miles in the van or on the flanks of 


parent organizat 10Nns. 


HE trick is to get the information 

back to the using units in time for 
decisive reaction before the targets 
evaporate. In the case of aerial recon- 
naissance platforms, we've licked the 
communications problem; ground agen- 
cies still hit or miss depending on the 
equipment available, atmospheric con- 
ditions, and the state of operator train- 
ing. The system works, but we need 
something better. 

This is STRAC as we ring out the 
old year and ring in the new 
outfit, like John L. 


so-and-so in the 


a rough 
Sullivan, ready to 
take on any house. 
We're not interested in keeping up with 
the Joneses, but we've got to keep 
ahead of the Corbetts. We're not asking 
for the moon, but we have definite 
ideas regarding what we need. 

Any war, any time, any place in the 
world is a large order. Mobility is the 


kev. As STRAC Commander, I want 





enough airlift to put the major part of 
our force anywhere on the globe within 
a matter of hours. 

This isn’t an unreasonable request in 
view of past capabilities. Army Air 
Corps troop carriers provided simul 
D-Day 
14,000 . os 


taneous airlift for more than 


paratroopers and 120 
towed gliders during Operation Market 
—the 1944 drop on Holland—and as 
sault troops were reenforced with an 
additional goo gliders on D plus 1. 
Over 1,000 U. S. transports supported 
this mission, in addition to others allo 
cated the British 1st Airborne Division. 

This performance is enormously im 
pressive even today. The D-Day drop 
alone was roughly equivalent to all 
personnel and some weapons from eight 
modern battle-group combat teams. 
The airlift was sufficient to move the 
troopers of an entire STRAC airborne 
division reenforced with a sixth battle 
group. Of course, it’s true that the 
forces involved were lightly armed and 
equipped and that the distances and 
turn-around times were small. It is 
equally true that the configuration and 
capacity of transport aircraft have im 
proved remarkably in fifteen years. It 
no longer is a question “can we do it?” 


Now it is simply a matter of priorities. 


E’D like to be able to move with- 
out regard to terrain. Helicopters 
and flying jeeps are a step in the right 
direction, but the maintenance problems 
are fantastic. Fifteen man-hours of main- 
tenance are required to keep one cargo 
helicopter in the air one hour. An H-34 
chopper company that consistently is 
more than 45 to 50 per cent operational 
is in clover. Compare this with the 
amount of service your car requires, and 
you have a handy index to the problem. 
Signal Corps laboratories now are 
experimenting with printed circuits for 
radios. No maintenance is involved; if 
the set doesn’t work, you throw it 
away. Throw-away helicopters certainly 
won't be ready for issue tomorrow, but 
this approach might merit considera- 
tion, 

So might the use of exotic fuels. The 
amount of gasoline required to move 
a medium tank battalion 100 miles 
weighs 355 tons; it eats up the cargo 
space of 17 C-124 Globemasters. Not 
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“The Browning automatic 
rifle designed in 1890 predates 
Marconi’s invention of the 
radio. The Army service pis 
tol, Model 1911, was wielded 
against the Moros by Capt. 
John ]. Pershing. To a lesser 
degree, this same obsolescence 
applies to STRAC mortars 
and conventional artillery. Vir 
tually all were standard prior 
to or during World War Il. 

They do not afford us 
the smashing fire superiority 
which is essential if we are 
to meet and defeat an enemy's 
mass tactics.” 











only that, but our rear area installa- 
tions never again will enjoy the rela- 
tive immunity they have in the past. 
The Communists not only are able ex- 
ponents of the atomic guided missile, 
but they are masters of guerrilla war- 
fare who recognize vulnerable fuel 
dumps as STRAC’s Achilles’ heel. 

Combine the versatile characteristics 
of the helicopter with ease of move- 
ment on the ground, and you've got 
something STRAC can really use—a 
means of improving ground mobility 
under any conditions from pole to pole. 
This means personnel and cargo car 
riers with featherlight flotation, ma- 
neuverability, and speed which can beat 
the Reds at their own game. 

To take full advantage of strategic and 
tactical lift capabilities, we need lighter 
weapons and equipment. We visualize 
future STRAC equipment as simple, 
compact, durable, and cheap. The goal 
should be a minimum number of gen- 
eral-purpose weapons systems. The Mr4 
rifle—which will displace the carbine, 
M1 rifle, automatic rifle, and light ma 
chine gun—is a but we'd 
like to see this idea explored much 


prototype, 


further. 
All artillery, for example, should have 


mobility at least equivalent to that of 


the perennial 105-mm. howitzer. We'd 


” —~ “clear or conventional 


tan “ rounds, just as we have 


“* _ptoday with the 8-inch 

- ° . 

= nitve , 
SSS howitzer, but with a 


, : 
MES ee ch greater latitude 


like the option of nu 


of power. A man-portable nuclear shoot 


ing iron 1s a must, something compara- 


ble in size and weight to our present 
recoilless rifles. Improved ammunition 
would solve many problems. The ex 
pedient of small, self-destroying car- 
tridge cases alone would save countless 
cubic yards of shipping space. 

The matter of antiaircraft and anti 
missile missiles is of special concern to 
STRAC, whose power lines and life 
lines literally are “up in the air.” Like 
artillery, STRAC missiles must be air 
transportable and easily deployed on 
the ground. Hawk and Redeye will be 
welcome additions to our arsenal when 
they arrive in quantity; they'll afford 
us air defense beyond our wildest 
dreams even a few years ago, but they 
won't seek, find, and destroy enemy air 
defenses ringing potential STRAC ob 
jectives. We need this capability des 
perately to stay in business. 

The most effective counterbattery, of 
course, strikes at the source rather than 
the projectile in flight. In days past this 
was a relatively uncomplicated process; 
today it is a technician’s nightmare. 
True guided missiles don’t follow a bal 
listic course. They can wander at the 
whim of the operator at the button. 
STRAC radar can track the missile, all 
right, but its launching pad may re 


main a secret. 


N antimissile missile is the obvious 
answer. In the long run, however, 

an improved target-acquisition system 
would pay bigger dividends. This is the 
real $64 problem. It calls for a techno 
logical break-through of the first order 
The solution may be in bizarre appli 
cation of TV satellites or in photog 
raphy from missiles, or it may lie in 
judicious use of deep penetration para 
chute patrols or stay-behind espionage 
Whatever it is, we've got to solve for 
“X”, and soon. 
The Strategic Army Corps is a flex 
ible instrument of United States policy, 
ready at moment’s notice to strike and 
hold deep in enemy territory. Our 
greatest asset is the ability to apply only 
that force required to accomplish the 
mission—from showing the flag to nu 
clear war. We don’t have everything 
we want, but when the clock strikes 
twelve, you can bet your bottom dollar 
we'll be an outfit that will give you your 


money’s worth in any fight. 
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Instant Readiness 


The security of our country defn nds upon perp tual preparedness 


T is truly said that “war is not 

God’s will but God’s agony,” and 

so the American Ordnance Asso 
ciation works to help preserve the 
peace. But its rejection of war is more 
than matched by a determination and 
alertness to defend our own homes as 
well as help defend the homes of our 
allies successfully—more than matched 
by understanding that weakness is the 
surest way to invite war 

We all realize and history proves 
that the possession ol adequate weaponry 
and the intelligent will to use it if neces 
Sary are among the greatest deterrents 
when war threatens. This does not im 
ply that there are no other equally 
vital elements of national security or 
foreign policy. 

Of all the elements about which un 
derstandably there may occasionally be 
debate, the religious and moral fiber of 
our people, individually and nationally, 


is basically essential. 


ia is well to reflect that the four legs 
( 


of a twentieth-century Trojan horse 


could be complacency, deception, divi 
sive techniques, and misplaced trust, 
but even the most spiritually moral and 
high-minded people cannot protect 
themselves, their dear ones, and their 
native land unless they are armed with 
weapons and Weapons systems ready 
and capable of maintaining and restor 


ing the peace 
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“Almighty God, who hast 
given us this good land for 
our heritage, we humbly be 
seech Thee that we may al 
ways prove ourselves mindful 
of Thy favor and glad to do 
Thy word. 

“Bless our land, O Lord. 
Defend our liberties and guide 
with wisdom those to whom 
we have entrusted the author 
ity of government that the 
may administer well the i} 
fairs oT} Ou? Nation at 
and that they may show forth 
Thy praise among the nations 
of the earth. 

“We commend the Pres: 
dent to Thy mere 4 
protection as h is about 
undertake an arduous mission 


; ; 


or the peace of the worid. 
Stre nethen and support those 
who serve in the armed forces 
of our country. Endue them 
with courage and loyalty and 
grant that in all things they 
may serve without reproach. 
Give us grateful hearts and 
make us mindful of the needs 
of others. Amen.”’—Invocation 
given by the Right Reverend 
Horace W. B. Donegan, D.D., 
D.C.L., Protestant Episcopal 
Bishop of the Diocese of New 
York, at the Forty-first An 
nual Dinner Meeting of the 
A.O.A. held in New York 


City, December 2, 1950. 








It is thus with a shared feeling of 
reverence and reality that we commem 
orate the forty-first anniversary of the 
founding of the American Ordnance 
Association. On this occasion our 42,0¢ 
members reafhrm their resolution to 
help maintain an honorable peace by 
their unwavering support of industrial 


preparedness. 


TP.HIS symbolizes the capability ar 
dynamic readiness of American s 
ence and industry as well as that of « 


allies to help design and produce weap 
onry in superior quality and sufficient 
quantity to meet the needs of any hour 
Unlike when our Association was 
founded, industrial preparedness now 
means instant readiness in which there 
1S potentially no element of delay. This 
applies both to weapons in being and 
the instant readiness to reproduce then 

In time of lethargy as well as stress 
your Association has unremittingly met 
this obligation n nonpolitical fashion 
and as a true, devoted friend to the 
services. It will continue to serve as a 
common ground where men of chara 
ter, often strong character, can meet 
to discuss their problems, the if similar 
ties, their differences, in a healthy, con 
petitive, constructive atmosphe re 

By this means we do our part to 
help make very certain that neither our 
allies nor ourselves need ever become 


slaves or tyrants. 





The Naval Deterrent 


The Navy's fast carrer st riking force as well surted to deter 


limited wars and teamed with the Polaris-firimg, nuclear-powered 


submarine can do much to prevent the start of an all-out conflict 


HE prime objective of the United 

States Navy is to contribute to the 

deterrence of wars and to main- 
tain control of the seas. If deterrence 
fails, however, we must be able and 
ready to fight, and win. In this nuclear, 
space age, we recognize the require- 
ment for two types of deterrence—a 
U. S. nuclear, retaliatory force in being, 
designed to deter all-out war, and a 
fully ready force capable of deterring or 
containing a lesser or limited war. 

On the broadest basis, the develop 
ment of America’s weapons must be 
predicated on the kinds of war that this 
Nation is threatened with and the rela- 
tive danger posed by each kind. 

This country has accepted the neces- 
sity for ensuring that we have the capa 
bility for immediate retaliation—for 
certain devastation of an enemy should 
nuclear attack 


he initiate an all-out 


on us. 


E are spending billions of dollars 
for that deterrence on weapons sys- 
tems which we fervently pray we will 
not have to use. If the all-out war re- 
mains deterred, those billions may have 
been well spent. However, they will 
have been wasted if, in deterring the 
great war, we have so concentrated on 
that effort that we do not have the con- 
ventional forces to check the vicious ex- 
udation of Communism as it continues 
to flow over more and more peoples. 
Therefore the armed forces of this 
Nation must combine an adequate and 
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certain retaliatory capability as a de 
terrence, plus balanced forces of Army, 
Navy, Marines, and Air Force, capable 
of checking the cancerous Communist 
growth where and when it is detected 
employing military means. 

Our retaliatory forces must be as pro 
tected as possible from sudden, surprise 
destruction. As many of them as pos 
sible should be capable of doubling in 
brass—of contributing to the quick ex- 
tinguishing of small wars—the most 
likely probability in the foreseeable fu 
ture. 

To conceal as much of this retalia 
tory force as possible we should place a 
portion of this deterrent power in the 


vast reaches of the sea. 


At sea, a retaliatory force has mo 
bility and cover, which seriously com 
plicate an enemy’s problem of locating, 
zeroing-in, and destroying such a force. 
With respect to our aircraft carriers, an 
enemy does not know where they are 
from day to day and from hour to hour. 
The relative invulnerability is even 
greater with a weapon system adaptable 
to a submarine platform. Furthermore, 
when the enemy seeks to attack our 
forces at sea, we draw his atomic blasts 
reaches of the world’s 


to the wide 


oceans—away from population centers. 

N the combination of the Polaris mis- 

sile and the nuclear submarine, we 
expect to have the closest approach to a 
concealed weapon system that has yet 
been devised. When these submarines 
are on station, an enemy will know 
with certainty that his forces cannot 
escape annihilating attack should he 
initiate the nuclear holocaust. Polaris, 
in conjunction with the precision and 
flexibility of fast carrier and surface 
striking forces, gives the U. S. Navy a 
diversity of weapon and delivery sys- 
tems which will contribute to diluting 
and degrading enemy defense efforts. 

I emphasize the words “at sea” as 
the best location for a significant part 


of the U. 


force. It is natural for a sailor to think 


S. deterrent or retaliatory 


in terms of the sea. The sea areas of 
the world possess unique advantages 
when we are thinking of nuclear bomb 


effects. These advantages are the same 
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ones which persuaded our scientists 
that far-away Bikini Atoll was the 
proper place for atomic testing. 

Sea areas are remote from our cities 
and industries. Over the vast reaches of 
the sea, the destructive effects of heat, 
blast, and radiation are harmlessly dis- 
sipated. Our forces at sea have access to 
most of the world and are immune to 
considerations of sovereignty. 

In the 1970 era, the Navy’s portion 
of our deterrrent is expected to be com 
prised mainly of about forty-five fleet 
ballistic missile nuclear-powered Polaris 
submarines. They will confront any 
potential aggressor with an almost in- 
solvable problem. 

Constantly moving, hidden in the 
vast depths of the oceans, never having 
to surface from the time they leave 
their home ports until they return 
months later, they will be available to 
send several hundred Polaris missiles 
toward their targets upon receipt of the 
radio command. 

Our experience in war, and in na 
NATO 


proved that to hght a successful anti 


tional and war games, has 


submarine war, naval commanders 


must know and control the movements 


of all friendly submarines, most of 


which—including the Polaris subs— 
ASW capability them 
selves. When the submersibles of our 


NATO Nor 


wegian, Dutch, Turkish, and Italian— 


will have an 


allies—British, French, 
are considered, it is easy to understand 
why naval commanders have to control 
and direct the movements of all sub 
marine and surface forces if we are not 


to sink many of our own. 


EFORE we leave the subject of nu 

clear war—the least likely, in my 
personal opinion—I must say something 
about the Navy’s other contribution to 
the deterrent: the attack carrier striking 
force. 

My preoccupation for the past eight 
months, as commander of the Second 
Fleet and Striking Fleet Atlantic, in the 
NATO structure, has been with what 
I sincerely believe to be the world’s 
most powerful, mobile, mu!tipurpose 
weapons system—the carrier task force. 

Part of my job is to train it, keep it 
ready for its wartime assignments, and 


develop new tactics, dispositions, doc- 
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trines, and procedures to keep up with 
—and we hope a little ahead of— 
rapidly changing weapon technologies 
which can be used against us. 

We are at sea in periods of tension. 
There will be no more Pearl Harbors 
for U. S. fleets in this generation. In 
May of this year, although the ships of 
the Second Fleet were scheduled to be 
in their dispersed home ports for the 
last two weeks of that month, Second 
Fleet carriers, guided-missile cruisers— 
destroyers, radar picket ships, subma 
rines, fast fleet 
ships, and an ASW hunter-killer group 


tankers, ammunition 


slipped quietly out of Boston, Newport, 
Quonset, Norfolk, Charleston, Mayport, 
Florida, and San Juan, Puerto Rico, on 
the 18th of that month, for “previously 
planned training.” 

They met without signal at a pre 
viously designated rendezvous at sea, 
assumed one of our new dispersed dis 
positions, and disappeared. In 24 hours 


we could be 500 miles from a point; in 


a week, more than 3,500 miles from 
there—ready to launch strikes, with 
atomic or conventional weapons, as o1 
dered and as required. 
All aircraft were on an alert; no 


pilot was more than a few hundred 
feet from his airplane, day or night; our 
fighter plane protection was overhead; 
and destroyers 


antisubmarine planes 


were with us—and there was no pos 
sibility of any missile being zeroed in 
on us. 

On Memorial Day, May 


ships returned to their home ports, the 


30th, my 


once significant Berlin deadline date of 


May 27th having faded into history 


BELIEVE there is no question over 
the need for a massive deterrence po 
tential for this Nation. But how about 
the second type of deterrence—balanced 
forces capable of immediate, decisive 
small 


action to deter, contain, or win 


wars? If our massive deterrence is ef 


fective, the Communist knows he can 


Armed with the supersonic surface-to-air Talos, guided-missile 
cruisers are an important part of our modern Navy (Navy photo). 





not win a big war. He can only con- 
tinue his march toward his repeatedly 
avowed goal—world Communism—by 
following his pattern of piecemeal, nib- 
bling aquisition and by political, eco 
nomic, and psychological penetration. 
Deterrence of limited war is a con 
stant, demanding task. It is the situa- 
tion in which the carrier striking force 
with its high-performance, manned at- 
tack aircraft, teamed with fast-moving 
marine elements and backed up by an 
integral, mobile logistic support force 
pays great dividends. These naval forces 
have been called on time and time 
again together with the other services 


to prevent conflagrations. 


HIS same instrument, the carrier 

striking force, by its presence in the 
far corners of the world and its obvious 
capability to break up a fight or pro 
vide disaster aid, has become and will 
remain a vital element for the West in 
the cold-war struggle for peoples and 
philosophies. These naval forces which, 
at the same time, are performing the 
functions necessary for control of the 
seas, must keep pace with the changing 


tec hnologies of the times. 


What are our main needs for the 
future? Challenging innovations such 


nuclear weapons, 


as atomic power, 


guided missiles, and satellites hold a 


promise of fantastic power, range, and 


mobility. Such a Navy will prove equal 
to the greatest challenge that a world, 
which is still a maritime world, has 
ever faced. 

As nuclear power becomes more 
available, we obviously need more ships 
powered with it. Our present plans are 
modest because of expense, but the ad 
vantages of doing away with black oil, 
a quantity logistic item, are impressive. 
We need new and more missiles and 
missile ships. The present surface-to-air 
missiles lack sufficient range, and we 
haven’t enough of them. We're getting 
more, but we need a lot. 

The manned aircraft is still a most 
necessary weapon, particularly in limited 
war. It will be a long, long time before 
air superiority and support of ground 
troops can be entrusted to an unthink 
ing machine in the marine objective 
area. 

In the shipping field we need much 
modernization. The older carriers, sev 


eral of them 17 years old, must be re 





irmy... 
kind of proof... 


“There is no substitute for reliability in military equipment and there 
is also no substitute for simplicity. In the equipment to be used by the 
it must be nutproof, and rainproof, and it must be every other 





“There is no substitute for good, solid, advanced research and develop 
ment—research and development aimed at a usable product, usable by 
the men who are going to have to use it, by the men who are going to 
have to substitute for those men who are killed, injured, or otherwise 
disabled. You can't have equipment that the officers can’t understand, 
even if they haven't had much experience with it. They at least must be 


able to figure it out... 


“For example: on the second A-bombing trip to Japan . the weap 
oneer was making his quarter-hour check on whether the bomb was fully 
armed and ready to explode—and of course it shouldn't have been. In 
stead of getting the green light when he turned on the test circuit it 
turned out to be red. He and his scientific officer who was assisting him 
looked at each other and said, ‘You know, I think it must be the test 
circuit that is wrong.’ ... They finally tried it again; it was red again. 
That meant the possibility of a stray neutron getting in there and doing 
a little damage. The younger man said, ‘You know, I think it 1s that tube 
that is out.’ They replaced the tube and the light was green. 


“There is no substitute for simple, reliable equipment, and there is no 
substitute for men who can understand how it operates and can make 
decisions which are never laid down in the manual as possibilities.” 
Remarks of Lieut. Gen. Leslie R. Groves, president, New York Post, 
A.O.A., at the Armament Preparedness Luncheon of the Association held 
in New York City, December 2, 1959. 








placed. We must have guided-missile 
cruisers and destroyers, and our logistic 
and amphibious ships must be brought 
up to date. We need constant improve 
ment in detection and warning equip- 
ment—radar for aircraft, sonar or some 
better substitute for submarines. We 
need more automation in our comput- 


ing and combat information displays. 


HE picture of the future, then, 

shows a tast evolution, but not a 
revolution, in naval technologies. I fore 
see the need for task forces of nuclear 
powered, missile and aircraft equipped 
ships operating on and below the seas, 
while controlling the air overhead. The 
importance of naval forces to national 
security is increasing—not lessening. 

We who have to operate the new 
weapons ask the designers to keep in 
mind the most important part of any 


the men who must control, 


equipment 
operate, and maintain them. 

What about that man—the military 
fellow who tries to hold the nucleus of 
our defense posture together between 
wars, when so many peacetime efforts 
act to split it? 

Each Regular officer or man who has 
thought about his profession recognizes, 
perhaps subconsciously, that civiliza 
tion, as men have known it since the 
time of the Greek city-states, has rested 
as a pyramid upon a base of organized 
military power. He feels a pride in be 
ing part of that power; in his own par 
ticular service; in being an American. 

The A.O.A, has a right to be justly 
proud of the word “American” in its 
title. Thus far that word “American” 
has always meant that no single military 
individual should have dictatorial pow 
ers over our way of life. We should 
support the continuation of that con 


cept. 


As a Navy man, I can assure you that 
as the Navy gives this Nation an ad 
vantage which is not possessed by the 
Communist; that 1S, the ability to wage 
an effective war, of any degree, from 
seventy per cent of the earth’s surface 
This is a vast medium when compared 
with the five per cent which comprises 
Soviet Russia. This advantage, the con- 
trol and use of the seas, we can ill af- 


ford to overlook or allow to dwindle. 
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America’s Air Defense 


Because of the nature of the threat against us our planning for new 


offensive and defensive materiel must recognize the require ment for 


weapons systems which give great diversification and versatility 


GREAT 


think of war and ways of wag 


change in how we 

ing war is in the offing. The 
change in the kind of war we are 
from the 


capable of fighting today 


kind which we must prepare for to 


morrow is a far different problem 
from the change we faced in 1945 with 
the advent of the atomic bomb. 

Sober reflection indicates that the 
principal change occurring with that 
event was the use of more powerful 
weapons. A full understanding by all 


—particularly industry—of what we, 


not only in the Air Force, but also in 
all the services, have to face will be a 
great help. 

If we fight within the next few years 
it will be with the weapons we have 
in the hands of our forces and those 
which are in some stage of production. 

The mission of the Air Force is to 
help deter general war and local wars 
and to possess the capability to do 
its part in winning any conflict into 
which we may be drawn. 
currently well 


HE Air 


trained and capable of fighting the 


Force is 


kind of war which might eventuate 
We know the potential enemies, and 
we know they have nuclear weapons, 
long-range aircraft, and some new bal- 
listic missiles. However, if a general or 
major war broke out today, the air 
operations would be conducted pri- 
marily with manned aircraft, especially 


in a limited or localized conflict. 
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How would we go about the conduct 


of a war in which manned aircratt 
were the principal weapons? The type 
of war we could expect in the next 
two or three years would not be much 
different trom the more recent con 
flicts. Although we might expect the 
use of a few ballistic missiles, the prin 
cipal reliance would be on precise op 
eration of manned aircraft with tech- 
niques modified and altered to meet 
existing improvements in defenses. 
Our own warning and other air-de 
fense elements are many orders of 
magnitude better than they were ten 
years ago. Our organization and con 


North 


Defense Command are 


trol systems throughout the 
American Air 
much more effective. Because of this 
effectiveness, the defenses are a very 
essential part of our current deterrent 
posture. 


The major Air Force command cen 


linked 


worldwide 


ters are with almost instan 


taneous 
This 


ordination 


communications 


system permits continuous co 


between defensive and of 
fensive air operations. The state of ef 
fectiveness of the Strategic Air Com 
mand is well known. Its readiness is 
a prime deterrent to war as it has the 
capability of penetrating to any target 
on the globe. 

It has been stated by some that this 
country has concentrated excessively on 
the development of strategic weapons 
systems to the detriment of 


called 


Statements also have been made to the 


our so 


small, limited-war capability. 


effect that we are reaching a point of a 


] 


mutual nuclear deterrent stalemat 


with the Soviets. 


with either ol 


I CANNOT agree 


these viewpoints, even in the ca 


a defense commander. I feel 


a powerful nuclear 


pacity o! 
that we must have 
striking force. Further, it seems to me 


most unlikely, during the next few 


years or any time in the foreseeabl 


future, that’ a stalemate of this type 


can be a long-continuing probability. 
later 


Sooner or something always 


often because of a technologica 


gives 
breakthrough or a new discovery. A 
through 


global war may break out 


miscalculation or an error in the ene 
my’s assessment of our strength, moral 
or physical, or our ability to survive a 
blow. Such a conflict could be touched 


off by a power-mad dictator 





Thus, we cannot lull ourselves into a 
feeling of security in the complacent 
belief that there is, or could be, such a 
thing as a complete standoff of stra 
tegic operations in a war in the fore- 
seeable future. 

In addition to our strategic long- 
range capability, we can exert tactical 
air power in just about any type of 
situation. About a year ago, the Air 
Force moved a composite air strike 
force consisting of fighter bombers, re- 
connaissance aircraft, tactical bombers, 
and airlift aircraft into position in the 
Near East during the Lebanon crisis. 
The Taiwan situation blew hot shortly 
thereafter, and a second strike force 
was deployed to that area. 

Though no U SS. air forces were com- 
mitted to combat, their presence and 
the threat of retaliatory power of our 
strategic forces, together with the con- 
tributions of our sister services, went a 
long way toward preventing the situa- 
tion from deteriorating into a far more 
serious conflict. 

We are currently in a cold war of 


and we tace an enemy who, 


he can detect a chink in our 


nerves, 
when 
armor, thrusts in a wedge, hoping to 
gain in his aggressive policy, to create 
a rift among free nations, or a change 
in strategy. So far we have been suc- 
cessful in parrying his thrusts. I feel 
that we are prepared for today’s war. 
The Sputniks and Luniks give real- 
istic evidence that attack by ballistic or 
space-borne vehicles is a real future 
possibility. These knowns, plus prog- 
ress in development of the underwater 
type of missile launchers and also 
progress in air-launched ballistic mis- 
siles, certainly indicate that our future 


plans and weapons must be dynamic. 


We know that the Soviets can now 


achieve missile velocities in the or- 
der of 20,000 feet a second. This thrust 


can push a fair-sized warhead to quite 
a distance. Add a few thousand feet a 
second (no break-throughs required), 
and the same missile can go much far- 
ther, perhaps into orbit, thus providing 
a tactic for employment utilizing a 
combination of these characteristics. 

In short, we don’t know the full con 
text of the threat for the next ten to 
fifteen years, but it might consist of 
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advanced aircraft operations and new 
and startling spaceborne techniques. 
This means that our planning for new 
weapons, both offensive and defensive, 
must recognize the requirement for 
weapons systems giving us diversifica- 
tion and versatility. 

The increasing cost of new weapons 
and the need for meeting additional 
threats as they develop during this 
rapidly changing era demand the ut- 
most economy. Simplified command 
structures are a must for the war of 
the future. This is tied hand and glove 
with versatility and economy. When 
we think of extraglobal and spatial op- 
erations, duplication of certain func- 

= tions because of com- 
"mand prerogatives or 
missions cannot be 

tolerated. 
For this period and 
five to ten years hence, 
I must assume that our national-de- 
fense objectives will remain essentially 
the same as they have been. I foresee 
the threat of general nuclear war re 
maining; the presence of a cold war 
in one form or another will probably 
be with us; probing the soft spots 
in our defenses may continue in the 
form of feints or actual localized at 
tacks. However the means available to 
an enemy to carry out these threats will 

be vastly expanded. 

Consequently, vast improvements 
will be needed in warning and recon- 
naissance devices—we must eliminate 
the element of surprise from the ene- 
my’s threats and capabilities. We must 
maintain a defense in depth ranging 
as far from our population and control 
centers, both out and up, as is possible. 


New of ballistic 


are needed, incorporating greater ver- 


families weapons 


satility, diversification, and economy. 


Some of these weapons needed for this 
type of job will require tremendous 
thrust, range, and great accuracy. They 
could be used for attack against pin- 
point targets anywhere in the world. 
ballistic 


Diversification in types of 


missiles will greatly increase deter- 


rence. I refer here specifically to a need 
for weapons ranging from small, ex- 
tremely high speed types, to very 
large-yield weapons for broad coverage 


attacks. Economy, of course, is a pre 


requisite to diversification. Measures to 
preserve the combat capability of our 
ballistic-type weapons also must be 
varied. 

Hardening, mobility, efficient opera- 
tional procedures, and similar items 
must receive continued emphasis. New 
these 


techniques for launching weap 


involving moving ofr 


ons primarily 
movable platforms such as aircraft, 
trains, and ships must be investigated 
thoroughly. 

Long-range aircraft with great en- 
durance are a needed addition to our 
diversified aerospace force. Many con- 
tinuing and new roles for manned 
aircraft can be foreseen, based on air- 
borne missile-launching techniques; at 
tacks against previously unlocated, hard 
to locate, and movable targets; recon- 
Naissance requirements; and_ possible 
participation in local wars. 

For the war of nerves situation—the 
cold war 
mobile, fast-reacting, tactical-type air- 
that can be 


improvement is needed in 


borne systems 


weapons 
maintained in readiness for movement 
Particular 


to the threatened location. 


attention should be directed toward 
simplicity and ability to sustain combat 


operations. 


S the amount of time available for 
decision making in war becomes 
less and less, the need for faster, more 
reliable, and less expensive communica- 
tions increases. 
I have purposely generalized in some 
of the 
we in the Air Force recognize a man- 


aforementioned areas because 
date to stay open-minded. We must 
continually seek new ideas for im- 
provement. We feel that this approach, 
at least by the user of the weapon, to- 
gether with our past experience in the 
conduct of aerial warfare will provide 
the U. S. 
continued superiority in deterrence and 


with a posture best suited for 


war-winning ability. 

Weapon systems alone do not consti- 
tute the total sum of our needs. We 
also must have continued aggressive re- 
search and development, a strong in- 
dustrial base, the proper operational 
facilities, an adequate command and 
control system, sufficient supply sup- 
port and, most important, patriotically 


motivated and well-trained people. 
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Paul L. Davies 


Irving A. Duffy 


Gen. Edwin W. Rawlings 


Helge Holst 


New A.O.A. Officials 


] 


1900 marked 


TEW Year's Day 
the beginning of the term of 


ofhce for the four new mem 


bers and 


A ). A.’s 


thre« 


; 


one reelected member of 
Board of Directors, and for 
new Advisory Board members. 
The following directors were elected 
at the Forty-first Annual Industrial Pre 


paredness Meeting of the American 
Ordnance Association in New York last 


Paul L 


Food Machinery and Chemical Corpo 


December Davies, chairman, 
ration, San Jose, Calif.; Irving A. Duffy, 
vice-president, Ford Motor Company, 
Mich.; William K. Fitch, 
president, Sewickley Valley Hospital, 
Pittsburgh, Pa.; Helge Holst, treasurer, 
Arthur D. Little, Inc., 
Mass.; and Gen. Edwin W. Rawlings, 
Min 


Dearborn, 


Cambridge, 


vice-president, General Mills, Inc., 
neapolis, Minn. 

Serving as new members of the As 
sociation’s Advisory Board are: General 
of the Army Omar N. Bradley, chair- 
man of the board, Bulova Watch Com 
pany. Washington, D. C.; John S. Pfeil, 
Wellesley Hills, Mass.; and J. E. 
Trainer, executive vice-president and 
director of Firestone Tire & Rubber 
Company, Akron, Ohio. 

Mr. Davies was born in Cozad, Nebr., 
and began his outstanding business ca 
reer in the banking profession in 1922 
after attending the University of Cali 
fornia and the Harvard School of Busi 
ness Administration. A director of sev 
eral West Coast corporations, he also 
has served on the faculty of Harvard 
and the University of California. 


Mr. Duffy, who was born in Chicago, 


was graduated from the U. S. Military 


West 


1928 he studied law 


Academy at Point in 1926. In 
at Columbia Uni 
versity, later joining the faculty at West 
He also 


Point as an instructor in law 


served in the Judge Advocate General's 
Department in Washington, D. C. In 
1940, with the rank of colonel, he was 
Ordnance De 


assigned to the Army 


partment as an assistant to Lieut. Gen. 
Levin H. Campbell, Jr., Chief of Ord 
nance. 

Mr. Fitch 
long and distinguished career in Amer! 
can industry. He was graduated from 


Yale New 


and the University of Wisconsin, where 


a native of Illinois, has a 


University, Haven, Conn., 


he earned his master’s degree. In 1913 
he began his commercial career as a 
sales engineer with Dravo-Doyle Com 
pany, becoming president in 1934. He 
Dravo Cor- 
poration in 1946 and retired recently. 


Mr. Holst, 


Thomas, Virgin Islands, was graduated 


was elected chairman of 


who was born in St. 


from the Massachusetts Institute of 


Technology and the Harvard Law 
School. After several years with Lever 
Brothers Company, he went into the 
Pacific area in 1944 to work with the 
operations research section attached to 
the Central Pacific Command. Shortly 
after his return in 1945, he joined Ar 
thur D. Little, Inc. 
General Rawlings, former com 
mander of the Air Force’s Air Matériel 
Command, Wright-Patterson Air Force 
Base, Ohio, was born in Milroy, Minn. 
He attended Hamline University, St. 


Paul, from which he was graduated in 


1927. He also was graduated from the 
Air Corps Primary Flying School and 
the Advanced Flying School and was 
commissioned in the Army Air Corps 


master and 


He holds the degrees ot 
doctor of business administration fron 
the Harvard School of Business Ad 
ministration. In 1946 he was assigned 


Air Force 


assumed his final command, the 


as Comptroller of the ind in 
195! 
Air Matériel 
Mills 


reuurement 


Command, joining the 


General organization upon his 


General Bradley brings a wealth of 
experience to his new assignment, hav 


; 


! 
ing been commanding general ol the 


American Ground Forces in Europe 
former Chairman of the Joint Chiefs of 


Ver 


ciose Oo 


Stafl, and Administrator of the 


Administration at the f 
World War II, as well as holding many 


other top civilian and military positions 


rans 


Mr. Pfeil, another top executive, wh« 
is now retired as vice-president of Ston« 
& Webster Engineering Corporation, 


was formerly associated with General 


Motors, handling public relations 
New 
Harvard 
as a colonel served as chief of the Bos 
ton Ordnance District, U. S. Army. 
Mr. Trainer, Yorker, 


also has had long and distinguished 


throughout England. He is a 


graduate of University and 


a native New 


service in American industry. He at 


tended Pratt Institute and began his 
commercial career as a master mechanic 
with Babcock & Wilcox Company in 
1919. As an official of the Firestone 
Tire & Rubber Company he has been 


active in armament preparedness. 





William K. Fitch 


Association Medalists 


The A.O.A. has nominated five outstanding members to receive th 


Williams. Scott. Blandy, Crozer, and ( rampbell awards, respectivel y, 


during 1960 for distinguished service to national preparedness 


HE American Ordnance Associa 

tion has nominated five outstand 

ing members of its organization 
to receive awards for distinguished con 
tributions and service over a period of 
many years. 

Since the roster of the Association 
contains the names of hundreds of out 
standing industrialists, scientists, mill 
tary leaders, and research specialists all 
worthy of acclaim, the yearly selection 
is a difficult task. This year’s awards go 
to the following: 

The Wiriirams Gotp Mepat for dis 
tinguished service in fields connected 
with industrial preparedness as one of 
the Nation’s strongest guaranties of 
peace will be presented to Harvey C. 
Knowles, vice-president of Procter & 
Gamble Company, Cincinnati, Ohio, 
and senior vice-president of the Ord 
nance Association. 

The Scorr Gotp Mepat for contri 
butions to the success of the guided- 
missile program will go to Dr. H. Guy- 
ford Stever, Department of Aeronauti 
cal Engineering, Massachusetts Institute 
of Technology, Cambridge, Mass. 

Dr. William B. McLean, Technical 
Director, Naval Ordnance Test Station, 
China Lake, 


3LaNpy Gotp Mepat for outstanding 


Calif., will receive the 
service in contributing to the develop 
ment of the Sidewinder missile. 

C. Jared Ingersoll, Muskogee Com 
pany, Philadelphia, has been selected to 
receive the Crozier Gotp Mepat for 
distinguished service, and Maj. Gen. H. 
N. Toftoy, commanding general, Aber- 
deen Proving Ground, Md., was nomi- 


nated to receive the CampBELL GoLp 
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Mepat for outstanding service in the 


development of rockets and missiles. 


well-known executive, 
York City. In 
he was graduated from Sheffield Sci 
Yale 


& Gamble as 


Mr. Knowles, 
was born in New 1912 


entific School, University. He 


joined Procter superin 
tendent in charge of factories and mills 
and in 1921 became general manufac 
turing manager, advancing to vice 
president in 1942. He was active in the 
operation of the Milan Ordnance Plant 
and the Gulf Ordnance Plant during 


World War II. These 


ment owned, company operated estab 


were Govern 


lishments which played a major role 


in the winning of that conflict. Mr. 


Knowles also serves as a member of 


Harvey C. Knowles 


the Executive Committee of the Ord 
nance Association as well as a director 
of numerous organizations. 

Dr. Stever, who is a 


aeronautics and astronautics, is a native 


protessor ol 


of Corning, N. Y., where he received 


his early schooling. In 1938 he was 
graduated from Colgate University and 
later received a doctorate in physics 


Tech 


where he did research on cos 


from the California Institute of 
nology 
1955 he 


mic rays and electronics. In 


was awarded an honorary doctor of 
science degree by Colgate. 


During World War II, Dr. 


handled liaison work with British in 


Stever 


dustrial and governmental laboratories 


and took part in intelligence missions 


Dr. H. Guyford Stever 
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in France, Netherlands, and Germany. 
For his contributions to the war effort 
he was awarded the President’s Cer- 
tificate of Merit in 1948. 

Since the war, Dr. Stever has been 
active on many scientific committees 
concerned with guided missiles, air de- 
fense, and space technology. His re- 
search in physics, aeronautics, and astro- 
nautics has been concerned chiefly with 
missiles, 


cosmic rays, radar, guided 


high-speed aerodynamics, high-speed 
flight, and nuclear-powered aircraft. 
He has 
U.S.A.F. 
since 1947 


1956. For service as chief scientist for 


been a member of the 


Scientific Advisory Board 


and vice-chairman since 
the Air Force in 1955-1956, he received 


the Air Force’ Exceptional Civilian 


Service Award. 

Dr. McLean, a native of Oregon, was 
graduated from the California Institute 
of Technology where he received the 
degrees of B.S., M.S., and Ph.D. in 
physics. He later was awarded a post 
doctoral fellowship from the Univer- 
sity of Iowa following which, he joined 
the National Bureau of Standards as 
a nuclear physicist. In 1945 he trans- 
ferred to the Naval Ordnance Test Sta 
tion, China Lake, Calif., where he is 
now serving as technical director, avia 
tion ordnance department. 

In 1956, at the Association’s Annual 
Meeting in 


Industrial Preparedness 


Dr. William B. McLean 
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New York, Dr. McLean received the 
Federal Government award of $25,000 
for development of the Sidewinder air 
The 
made by the Chief of Naval Opera 


to-air missile. presentation was 


tions, Adm. Arleigh Burke. In 1957, 
Dr. McLean was given a Resolution of 
Commendation by the California State 
Legislature. He also received the Presi- 
dent’s Award for Distinguished Fed 
eral Civilian Service in 1958. 

Mr. Ingersoll, chairman of the board 
of Muskogee Company, Philadelphia, 
is a native son of that city. He attended 
St. Paul’s School, Concord, N. H., and 
in 1917 was graduated from Princeton 
University with a degree in civil engi 
neering. From 1920 to 1954, he was 
Midland Valley 


which he retired as 


associated with the 


Railroad 


chairman of the board. He is 


trom 
a direc- 
tor of the Atlantic Refining Company, 
Girard Trust Company, Exchange 
Bank, 


Insurance Company of North America, 


Bank, the Hanover Indemnity 
United States Steel Corporation, Penn 
svivania Railroad, and numerous other 
companies. He is also active in work 
for the Episcopal Church 

General Toftoy, who received the 
Campbell Gold Medal on 


2nd, began his distinguished military 


February 


career as an R.O.T.C. cadet at the Uni 


versity of Wisconsin in 1922. He was 


C. Jared Ingersoll 


Military 


1926 and, following a 


graduated from the U. S. 
Academy in 
training tour in the Army Flying Serv 
ice, transferred to the Coast Artillery 
Corps in 1927 and spent several years 
in Hawai where he received thorough 
grounding on all phases of coastal 
The 


his career was to return to West Point 


defense operations next step in 


as an instructor in geometry, surveying 
and topography, mechanical drafting, 
and seacoast artillery. 


From 1936 to 1938 he served with 
the Coast Artillery in Panama as com 
mander of the Canal’s Pacific Coast 
mine defenses. From there he entered 
the research and development field and 
was sent to the Submarine Mine Depot 
Monroe . \ a., 


chief of the 


at Fort where he was 


Industrial Division. He 


was chief of the Army Ordnance Tech 


nical Intelligence Teams, European 


Theater of Operations, 1944-1945, and 
Branch, 


Ordnance, 


later served as chief, Rocket 


Ofhce of the Chief of 
Washington, D. ¢ 
1952 to 1954, General Toftoy 


Missile 


Laboratories and then was assigned as 


From 
was director of the Ordnance 
the commanding general of Redstone 
Arsenal, Huntsville, Ala. He is affex 
tionately and ofhcially known as “Mr 
Missiles” by the people of Huntsville 
His last assignment before his recetr 
retirement was commanding general of 
Aberdeen Proving Ground, Md 


Maj. Gen. H. N. Toftoy 





Modern Weaponry 


The Army Ordnance task ws to foster research to discover new 


weapons for our future defense while at the same time developing 


armament that will give us superiority on today’s battlefield 


ASICALLY, tomorrow’s defense 

efforts will be mostly a continu- 

ation of today’s, and tomor- 
row’s weapons and equipment will be 
largely improvements and refinements 
of today’s. But don’t misunderstand— 
a quantum jump in our weaponry, ei- 
ther in a bold mew weapon, or a bold 
improvement of a current weapon, is 
always a blue-ribbon prize. It is one we 
always seek. But lacking it—or even 
with it—we must still do our best to 
and tried 


the old weapons. 


improve 
Don’t forget that “a bird in the hand 
in the bush”—no one 


is worth two 


ever defeated an enemy with a blue 
print when a war was on. 

Our current foreign policy has tre- 
mendous military implications, It in- 
volves: The nature and aims of po- 
tential aggressors; our group defenses, 
such as NATO; our massive retalia 
tory strength as a global deterrent; our 
limited-war strength and determina- 
tion as local deterrents; the quick ap- 
plication of precise, measured force 
when needed; the present worldwide 
deployment of U. S. and United Na- 
tions forces; and the rapid movement of 


trouble spot on 


these forces to any 


earth. 


es these have great military impli- 
+2 cations and have created tremen- 
dous new tasks and problems for our 
armed forces. 

The “spectrum of warfare” is also a 


new concept to the U. S. Today the 
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spectrum includes the possibility of 
total destruction—not alone of our ene- 
mies, but of ourselves. Hence, I ask 
the question: Can we afford to go “all- 
out?” In fact, can either side—in that 
sense? The price, in terms of human 
survival—and dollars—may be _ too 
high. 

This fact, together with the Com 
munist program of world domination 
and the U. S. tradition of never being 

the aggressor, means 
that at any future 
time we may have to 
fight whatever kind of 
war the enemy decides 
= to start, in whatever 
place he decides to start it. Time and 
timing are not our choice. 

Here is a whole new idea for the 
American people and for the military. 
Before, we had to prepare for only one 
kind of war. Now we have to be ready 
for several kinds—from general nu 
clear war all the way down to small 
border raids and skirmishes. They may 
start at any time and in any place; 
they may develop into anything; and 
the enemy will have all the advantage 
of “throwing the first tomato!” 

From 1945 until just a few years 
ago, nuclear weapons were strategic 
only. Our effort was spent on provid- 
ing massive nuclear retaliation—for a 
saturating, knockout punch. Now, in 
an era of relative nuclear parity, I be 
the chance of 


lieve that strategic nu 


clear war is not impossible, but un- 


likely. We have shifted the emphasis 
to tactical atomic weapons. The actual 
development of such weapons, and the 
threat of their use, has in turn brought 
about radical changes in our plans for 
combat operations. 

Three of these changes are the dis 
persal of troops and bases, the fluidity 
and depth of battle lines, and the 
massed firepower that can hit the en 
emy hard in the right place and then 
disperse before he can hit back at a 
concentrated target. 

In .recent years the vulnerability of 
our homeland also has increased be 
cause of several things—including su 
personic enemy aircraft carrying atomic 
or hydrogen bombs, intercontinental 
missiles with nuclear warheads, shorter- 
range missiles launched from enemy 


submarines, and also nuclear sabotage. 


O it is evident that the protection of 
our homeland, with its concentrated 
civilian populations and vital industrial 
facilities, is a much bigger task for 
our armed forces than it used to be. 
The disparity in manpower between 
ourselves and the enemy, because of 
the worldwide spread of Communism 
in the past fifteen years, means that 
the United States and its firm allies are 
outmanned in existing military strength 
raw 


reservoirs ot manpower. 


and in 
However, in effective strength, I think 
the disparity is not so great. But it 
does mean that we must find ways and 


means of compensating for that dis- 
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advantage—through more advanced 
weaponry, and better organization and 
use of manpower. 

Closest to this group, and in the 
long run maybe the most important, is 
technical advancement in weaponry. 
Virtually every one of our weapons is 
an interim weapon, good only until it 
is succeeded by an improved model or 
discarded altogether in favor of some 
thing different and better—‘improve- 
ment versus the quantum jump.” 

Now let me tell you about some of 
the new requirements and objectives 
that have developed from the new con 
cepts we have yust review ed. 

First, they have created new empha- 
sis and new urgency in the area of re 


We must 


search to replenish the well of scientific 


search. have more basic re 
that has been drained 


World War II. We 


must have more supporting researc h to 


knowledge 


nearly dry 


since 
explore in depth those areas that may 
have ordnance implications or poten 
tial. 

Whether we 


ina 


like it or not, the free 


world is scientific and _ technical 
race with the Cornmunist world, and 
our very survival may depend on it. 
We cannot permit ourselves to be over 
scientific or technical 


come by some 


advancements of the other side, as Ja 
pan was overcome by our development 


of the atomic bomb. 


ECONDLY, development must 
keep pace with our needs and must 
be telescoped to provide the compo 
nents and the systems that we need— 
them. I believe that 


sound and rapid progress in develop- 


before we need 
ing new weapons and systems depends 
on an extensive component-develop 


ment program, whether this be for 

atomics or conventional types. Further, 

they must be safe, simple, and staunch 
the “three S’s” of a good weapon. 
The 


Sputnik I challenge because it had de 


Army was able to meet the 


veloped the necessary sound compo 
nents to put up the free world’s first 
sateliite—Explorer I—in eighty days, 
from almost a standing start. 

Thirdly, we must continue to im 
prove current weapons and equipment 
and develop new matériel to have 


these characteristics: 
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1. More firepower, including faster 
rates of fire and higher damage-causing 
capabilities. 

2. Better devices to locate, identify, 

and “home in” on enemy targets. 
3. Better transportability by land, sea, 
and air to the trouble spots of the 
world and within the various theaters 
of conflict. 

4. Increased mobility within the com 
bat area so that we can “shoot and 
scoot” —that is, pour concentrated fire 
power on the enemy and then move 
out before he can shoot back. 

5. More ruggedness and dependabil 
ity, so that we know our weapons are 


going to perform properly at all times. 


Finally, we must have what I call 


“simplicity with sophistication” —in 
other words, our weapons and equip 
ment must be simple to operate, main 
tain, and repair (especially in the field), 
and yet must take advantage of all the 
technical advance- 

ments in the ordnance a 
arts that will add to a 
their effectiveness and — 
dependability. i gcc 


The 


of warfare have created new 


new concepts 

manage 
ment problems for Ordnance. Here’s 
one of the vital management problems 
should we in the 


at present: How 


Army—indeed in this country—divide 
our funds and efforts between general 
war ordnance and limited-war ord 
nance? Between atomic and nonatomic 
weapons? Between rockets and mis 
siles and conventional types? 

At present, we devote about 70 per 
cent to rockets and missiles and 30 per 


cent to conventional armament. Is that 


a good mix? Don’t get me wrong! 


Rockets and missiles are here to stay— 
in fact they have been since the Chinese 
fired the first flamer over the predeces- 
sor of the Chinese Wall! 

And here’s another tough problem. 
It’s what I call the “readiness versus 
progress” paradox. In plain language, 
we must be ready to fight with the 
tools we have any time the enemy blows 
the whistle, so we must have enough 
of today’s weapons and equipment on 


On the 


hand to meet any emergency 


other hand, new technical advance 


ments are coming every month some 


marginal, some substantial 


How can we afford both today’s 
weapons and tomorrow's? The 


answer is, of course, we can’t. So we 
must adjust to realities, continue our 
research and development work, and 
only go tor those major improvements 


there can be no question. 


on which 
This does not mean that we will dis 


continue our various 


“product-im 
provement” programs, which are fruit 
ful and relatively inexpensive. It does 
mean that we must be selective and 
very purposeful in our research and 
development programs. 

Further, it lends emphasis to my 
earlier remarks on component develop 
ment. And finally, it means that we 
must keep in mind that the perfect is 
the enemy of the good. 

Creative thinking and the applica 
tion of imagination throughout ll 
areas of our ordnance business (techni 
and 


cal, administrative, industrial, 


scientific) must be the order of the 
day. This is not a new idea, or peculiar 
to Ordnance, but it will mean the dif 
ference between military success and 
failure on some tomorrow. 

What are we doing to meet our cur 
rent and future requirements? 

First, we are carrying on an exten 
sive program of research and develop 


Ives, il 


ment ourse id we are attempting 

as much as we can to capitalize on 
’ | 

people s research and develop 


work 


per cent of the 


othe if 


ment Approximately seventy 


I search 


ind development effort is in the ord 


Army's total 


nance field and is directed by the 
Ordnance Corps. Coincidentally, about 


seventy per cent of this Ordnance re 
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search and development program is 
being done by private industry, civilian 
research organizations, and educational 
institutions. It embraces basic research, 
applied research, and development 
work. Right now we have approxi 
mately 2,300 research and development 


contracts outstanding, with a total face 


g, 
value of about $470 million. 

The research and development con- 
ducted at our Army Ordnance estab- 
lishments, a relatively small amount, 
reflects our conviction that maintenance 
of “in-house” know-how and scientific 
and technical talent, from the long 
range viewpoint, 1s a must. 

In the area of weapons and equip 
ment I would like to mention one cur 
rent item that illustrates the kind of 
progress we want. It is a traditional 
weapon that we have greatly improved 
in effectiveness, portability, and sim 
plicity—the land mine. 

In the field of tactical atomic weap 
ons, there are several that are actually 
atomic artillery, whenever we want to 
use them with nuclear warheads— 
namely, Honest John, Lacrosse, Ser- 
geant, Pershing, and Redstone—and 
atomic artillery shells, 


we also have 


such as the 8-inch and the 280-mm. 


i addition, we have been working to 


give organic atomic weapons to our 
infantry forces. One such project is the 
Davy Crockett weapons system. This 
system, when developed, will enable 
infantry units to use small, low-yield 
atomic weapons themselves, without 
calling for artillery support and with- 
out endangering near-by friendly units 
or contaminating the area. This is all I 
can tell you about the weapon right 
now, except that its development is 
proceeding quite satisfactorily. 

In the field of management we are 
doing our utmost to do a good job for 
you and the rest of the American peo- 
ple who are footing the bills and who 
have a stake in the future of this coun- 
try and the free world. Our objective 
is to know what we want, how we can 
get it, where we can get it, and how 
much it will cost. We want to be able 
to measure our progress against mean- 
ingful standards. 

As Chief of Ordnance I am responsi- 


ble for a total annual program of bet- 
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ter than three billion dollars. That is a 
lot of program and a lot of dollars. I 
firmly believe that it is too big and too 
dynamic to be run in detail in one of- 
fice. So we have “cut up the elephant” 
and decentralized to our commodity 
commands and arsenals the authority 
and responsibility for doing the de 
Ord 


tailed day-to-day work of the 


nance Corps. 


HERE is scarcely a weapon today 

that is not complex. No one com 
mand or arsenal has all the skills and 
all the facilities to complete a highly 
intricate weapon system. We therefore 
require that each command utilize all 
the facilities and know-how of other 
Corps elements and also provide all 
the assistance it can to other commands 
and arsenals. It isn’t easy, but I believe 
I can document a good many more 
startling successes than startling fail 
ures resulting from this system. 

Just as we collaborate within the 
Corps, we are collaborating as much as 
possible with the other services and 
with industry in the exchange of in 
formation and know-how. One ex 
ample of this, which I think will save 
money and scarce technical manpower, 
is our Qualitative Development Re 
quirements Information (QDRI) pro- 
gram. 

In plain language, this is a program 
for telling qualified civilian organiza- 
tions what new ordnance items we 
would like to have developed for the 
The 
only about a year and a half ago, but it 


hold, 
think it has great potential. To date, 


future Army. program started 


seems to have taken and we 
about 2,000 firms and organizations 
have indicated their interest in getting 
into ordnance research and develop- 
ment work, and about 1,000 of these 
have signed policy agreements with us. 


Although some contracts have been 





“We must have more basic 
research to replenish the well 
of scientific knowledge that 
has been drained nearly dry 
since World War Il. We must 
have more supporting research 
to explore in depth those areas 
that may have ordnance im- 
plications or potential.” 





awarded already, it may be still too 
early to evaluate this program, but we 
do feel that during the next few years 
it will contribute substantially to our 
technical progress in ordnance, broaden 
our research and development base, 
and be of benefit to private enterprise. 
many other 


There are, of course, 


facets of our management program, 


but there is not time to discuss them 
here. Let me add only this: We are 


ac utely conscious of costs, We are 


acutely conscious of the urgency of our 
job, and we are acutely conscious of 
the effectiveness that is essential today. 
that in the 


It seems to me final 


analysis, Auman values are the only 


ones that count. And what our Govern 
ment is trying to do is maintain those 
values in the world by main 


that 


deter, and if necessary defeat, the op- 


human 


taining the military force will 
posing military force that seeks to de 


stroy those human values. 


HE job that all of us Ordnance peo 
ple have to do is only one part otf 
the total job, but it is a vital part. It is 
to produce weapons for the control of 
the air, the sea, and the land. If this Na 
tion’s weapons are deficient in quality 
or quantity, the free world will prob- 
ably fail in its effort to remain free. 
It’s as simple as that. 

I see nothing in today’s arsenal of 
that has 


weapons, fearsome as it is, 


eliminated the absolute requirement 
for the man on the ground—the sol 
dier. This is not to belittle our air or 
naval forces—we must have them. But 
unless you accept the inevitability of 
think you 


agree that the man on the ground is 


total destruction, I must 
completely indispensable, in any future 
conflict. 

I feel that my job—and yours—is to 
give every aid and advantage to the 
foot soldier on whose shoulders our 
destiny ultimately rests. We must do 
everything we possibly can for him— 
to make his terrible task easier and to 
increase his chance for personal sur- 
vival. 

This man, we think, is America’s 
true ultimate weapon—the one that 
can’t be replaced or made obsolete— 
the decisive force that will determine 


ultimate victory or ultimate defeat. 
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Weapons and Weapons Systems 


of the 
United States Air Force 


M 
embers of the American Ordnance Association are 


invited to attend the Forty-second Annual Meeting to be 
held at the invitation of the United States Air Force and 
under the sponsorship of the Cincinnati Post of the As- 
sociation at the Netherland Hilton Hotel, Cincinnati, 
Ohio, Wednesday, May 4, and at Wright-Patterson Air 
Force Base, Thursday, May 5, 1960. 


¢ The program at Cincinnati will consist of day-long 
seminars by outstanding spe: akers of the Air Force on the 
use of weapons in the Tactical Air Command, the Air 
Defense Command, and the Strategic Air Command. The 
Forty-second Annual Dinner Meeting of the Association 
will be held that e\ ening. 


€ The sessions at Wright-Patterson Air Force Base on 
MM. ay sth will include briefings, exhibits, and demonstra- 
tions of Air Force we; aponry. 


€ Complete details and reservation forms will be sent all 
members of the Association before March 1st. Attend- 
ance will be restricted to members of the Association. 
Use the application form on page 782 to enroll an in- 
terested friend. 





New Shapes in the Sky 


The Navy’s F8U-2N Chance Vought limited all-weather fighter, shown in the drawing above, is powered with a Pratt & Whitney 
J-57 jet engine with more than 15,000 pounds’ thrust, has a speed of nearly Mach 2, and carries a new autopilot (Navy photo). 


The Bell HU-AI1 helicopter, above, has been equipped to carry six SS-11 missiles which can be used against tanks or other 
targets. The Navy's WF-2 Grumman Tracer, below, is a new carrier-based radar aircraft for spotting hostile planes or ships. 
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_ Naval WeaponsDevelopmen 


To improve the efficeency and economy of our armament systems we 


should avoid dilution of effort, waste of development time, undue 


complexity, and should improve our industry-ordnance communications 


he expendable weapon is a pe 

culiar beast. It must be at one 

and the same time extremely 
destructive, extremely rugged, and ex- 
tremely safe. It is designed for one 
time use; but then after a shelf life of 
years—not weeks or months, it is ex 
pected to function with one hundred 
per cent reliability. 

During its prefiring life it must re 
quire little or no attention. From in 
ception through design, development, 
production, and use, it is penalized by 
the fact that it has no commercial coun 
terpart. It is made for one customer, 
the Government. 

Its supporting system has one ad 
vantage—repeated use. Something less 
than perfection in all its aspects may be 
acceptable initially, but here, too, no 
compromise can ever be accepted with 
reliability. The expendable weapon must 
hit when we shoot: the system must 
shoot when we want it to. 

These characteristics always have 
been demanded of our weapons, but 
the climate of the times makes them 


more difficult to realize. 


| lgudalanohd technology today is a 
t 


race of scientific competition 
rather than one of mass production, I 
believe it was Napoleon who said, “God 
is usually on the side with the most bat 
talions.”” Nineteenth-century wars were 
won or lost with force in being and 
with the equipment at hand. In world 
war I we realized and made good use 
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Admiral Stroop is first Chief 
of the newly created Bureau 
of Naval Weapons, Washing- 
ton, D. C. 











of the ability of industry to tool up 
rapidly and to produce materials of 
war in great quantities. Military success 
was achieved by the Allies in 1918 
because they won the production race. 

In World War II, laboratory effort 
and scientific break-through made the 
most spectacular and effective contri 
butions, and this war was won by the 
side which was able to make the most 
practicable and timely use of scientific 
achievements in their application to mil 
itary use—outstanding examples among 
many others being the influence fuze 
and the atomic bomb. 

Today the premium is on scientific 
endeavor rather than mass production, 
and thus we as a nation see the deg 
radation of what many have accepted 
as our greatest military asset, our pro- 
ductive capacity. Sputnik added yet 
another dimension and further ex- 


panded our horizons in the applications 
of science to military uses. 

Hand in hand with the premium on 
science, we live with the declining 
dollar and the straining budget. I do 
not take issue with the budget, and 
while this may be considered to be 
naive by some, suffice it to say that we 
must be competitive with out potential 
enemies in the economic as well as the 
military field. The military never has 
had, does not and never will have the 
money it considers necessary for our 
defense If we did, however, many 
of our big problems would become 


smaller ones, and many of our smaller 


ones would disappear 


I’ is my opinion that our response to 

the challenge of these times has re 
flected something considerably short of 
good management. 

First, and most importantly, we have 
diluted our efforts. We have started too 
many programs and continued some 
of these programs far too long. It is 
easy to rationalize by saying that the 
technical knowledge from canceled pro- 
grams is not really lost, but I submit 
that the cost of such gains usually far 
outweighs the value of the gains them 
selves. 

If you consider the cost of a typical 
program in each of its phases, from 
research and development through pro 
duction, it is obvious that initially, in 
the research and development phase, 


the cost is not very great. 
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This phase, however, is followed by 
a sharp rise in the annual expenditure 
curve for pilot production, then by in 
creased expenditures for limited pro 
duction, and, if we continue, by still 
greater annual funding for major pro 
duction until a stockpile of weapons 
and weapons systems is produced. 
Finally, if a system runs the full course, 
expenditures drop off to an annual pro- 
duction rate which meets annual train- 
ing requirements in a peacetime condi- 
dition. 

Reflecting upon this sequence of costs, 
the lessons to be learned are two. First, 
research and development are 
not very expensive, relatively 
speaking, and we can afford a 
considerable amount. I go fur- 
ther and state that in recogniz- 
ing the character of the present 
age it is essential that we give maxi- 
mum support to research and develop 
ment efforts 

Secondly, from our consideration of 
costs and the realization that the big 
money comes In pilot and major pro 
duction, the firm decision to stop or go 
ahead should be made at the end of the 
research and development phase. From 
a fiscal point of view this is extremely 
important and requires clear, objective, 
and hardheaded consideration and de 
cision In each of our programs this is 
the hardest and most important single 
decision which has to be made. 

Too often, in the past, this decision 
has been made too late, resulting in 
unnecessary expenditure of the coun- 


try’s wealth. 


NOTHER way 
efforts has 


in which we have 
diluted our been in 
starting and stopping, then restarting, 
or possibly drastically reorienting, some 
of our programs. This has been a costly 
procedure in terms of both time and 
money and represents another admin- 
istrative luxury which we can ill afford. 
Within the fiscal resources available, 
we must plan well ahead for stability 
in our programs and pursue our 
objectives in a logical and orderly man- 
ner with a minimum of interruptions 
and diversions leading away from basic 
objectives. 

Still 
sources may be typified by what those 


another dilution of fiscal re- 
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of us in the recently defunct Bureau of 
Ordnance used to call “polishing the 
cannonball”—a term used to refer to 
those incremental and occasionally in- 
finitesimal improvements whose value 
is far outweighed by the costs of achiev- 
ing them. Here, too, it must be noted 
that this is a most natural and attractive 
pursuit to follow for those who are 
intimately connected with or assigned 
to specific projects. 

Let us now consider the subject of 
weapon development time. At the close 
of World War II 


thereafter, the atmosphere was often 


and immediately 
spoken of as one of “expand- 
ing” technology. More recently 
that term has been modified to 
technology. Hack- 


transition 


“exploding” 
neyed or not, the 

from expanding to exploding 
indicates an appreciation of the accelera- 
tion of the pace of our times. 

Despite this recognition it is gener 
ally accepted that the complete dev elop 
ment of a new weapon system takes 
from six to seven years. This period 
is unsatisfactorily long and obviously 
will become even more unacceptable in 
the future. We must find ways and 
means to compress it. 

Some may cite “red tape” and ad 
ministrative difficulties as impediments 
to a faster realization of our objectives. 
I agree that these criticisms may be 
valid, but I must remind you that our 
extensive regulations and procedures 
are the result of events in the past typi- 
fied by the phrase, “once burnt, twice 
cautious.” Such regulations, like safety 
precautions, are the result of experi 
ence. They have been established for 
good and valid reasons. 

Parallel approaches may be suggested 
as a means to accelerate the realization 
of our technical objectives. 
Again, I agree, but I must point 
out that the need must warrant 
the parallel cost. We in the 
Navy find that funding one 
Polaris project is a difficult task, 
and this with servicewide enthusiasm 
and unanimous support. My own or- 
ganization, the Bureau of Naval Weap- 
ons, has some thirty-eight major weap- 
ons systems programs, and parallel ap- 
proaches are, and must remain, few 


and far between. 


I do not mean to sound unduly pes- 
simistic about the topic of development 
time. It is a difficult and continuing 
problem, and no amount of wishing 
will replace the hard and time-consum- 
ing effort necessary to realize techni 
cal breakthroughs. I can assure you, 
of Naval 


Weapons will do its utmost to cut 


though, that the Bureau 
down administrative delays and will, 
within its means, try to fund parallel 
approaches where and when such a 
procedure is justified. 

Complexity is another general char- 
acteristic of our modern weapons sys 
tems I would like to discuss. 

E in the military must and will 
continue to demand improved per 
formance in weapons systems. This we 
must do to keep pace with the threat. 
However, this demand for performance 


seems to be the determinant in an 


equation wherein increased perform 


ance equals increased cost plus in 
creased complexity—the complexity ac 
companied, of course, with increased 
maintainability and decreased reliabil 


ity. I already have discussed cost in 
general terms as related to our dilution 
of effort and its intimate relationship 
with need in pursuing parallel ap 
proaches in individual programs. 

Accepting that we have hit upon a 
specific program which fulfills an op 
erational need and pursued it through 
the pilot production phase, we find in 
the limited and major production phase 
that we are repeatedly confronted with 
a unit-cost question: “Have we priced 
ourselves out of business?” 

Now that we have a weapon that we 
want to put in the Fleet, can we afford 
it? The answer today is, almost invari 
needed to 


ably, not in the numbers 


meet readily justified opera 
tional requirements. 

Even if we could, the com 
plexity of our modern equip 
ment would remain with us. 

Complexity of equipment with 
increased maintainability and decreased 
reliability, as I have previously men 
tioned, is a problem close to every 
operating soldier, airman, and sailor. 

As Chief of the Bureau of Ordnance, 
I made it a practice to visit the Navy's 


operating commanders. My purpose 
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was to see how their ordnance was do 
ing, what problems they had, and how 
we in the Bureau could better help 
them. These visits were, in some re 
spects, a revelation. We repeatedly 
heard of maintainability problems—in 
some cases problems which were asso- 
ciated with World War II equipment 
and more often, I must admit, in ord- 
nance equipment provided since World 
War II. 

It is, of course, obvious that the com- 
plexity of the new systems which are 
provided to the operating forces and 
their maintainability must be compati 
ble with the capabilities of the uni 
formed personnel assigned to operate 
them and to keep them going. 

In validating these observations my 
attention recently has been invited to 
some studies related to the question of 
maintainability. In 1952 a survey re 
ported that only one-third of the elec 
tronic equipment in the Fleet was work- 
ing satisfactorily. The remainder was 
either not working at all or not work 
ing properly. Another survey, made for 
the Air Force, showed that the main 
tenance on electronic equipment during 
its operational life varied from two to 


ten times the acquisition cost. 


HESE figures are a poor commen 

tary on the quality of the products 
we—and I include in this criticism my 
own material Bureau—are providing 
our operating forces. With the intro 
duction of new equipment I am sure 
you will agree that we are, in addition 
to giving an increased operational capa- 
bility, saddling our operators with an 
increased maintainability problem, with 
the possibility of decreased reliability 
and readiness which may well offset the 
capability the advanced equipment was 
intended to provide. 

We must guard against producing 
equipment so sophisticated that our 
people cannot maintain it; rather we 
must tailor our equipment to the level 
of the operating and maintenance per- 
sonnel available in the armed forces. 

The path from excessive complexity 
and resulting low reliability to simple, 
reliable equipment is long and difficult. 
Pyramiding circuitry, additional black 
boxes, and supercolossal gadgetry can 
often be made to satisfy a set of re- 
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quirements more quickly than a more 
simple, mature design. We must avoid 
the brute-force approach. Ingenuity and 
resourcefulness must mark our designs, 
even though initially it may be more 
expensive and more time-consuming to 
achieve these attributes. 

approach to an excellent 
like to 


example, Sidewinder—our Navy air- 


As an 


weapon, I would cite, as an 
to-air guided missile of which we are 
very proud. As guided missiles go, it is 
reasonably inexpensive. It is used not 
only by the Navy but by the Air Force 
and by the National Chinese and the 
Swedish Air Force, and it is receiving 
definite interest from other allies. It is 
to my knowledge the only missile in 
production by two companies—General 


Philco. 


customers, 


Electric and 
We 


profited by the ingenuity of American 


incidentally, have 
industry in its competition to produce 
this missile. 

Sidewinder typifies an admirable de 
sign philosophy—it was designed to 
preclude repair in the field. It is as 
simple as it could be made to a 
complish its job. In practice it has 
proved that its reliability exceeds that 
of its companion test equipment; con 
sequently we are considering elimina 
tion of this test equipment from our 


operational systems, 


As an example ol the reliability of 


Sidewinder, I give you an experience 


of a Marine air group in Okinawa in 
1957. The Sidewinder guidance and 
control units used by this group had 
been shipped to Okinawa five months 
earlier and were initially stored in a 
They 


times in moving and checking 


many 
They 


were transported by truck over roads 


magazine. were handled 


that were both good and bad. They 


air-lifted to the maneuver 


stac ked 


Ww here 


were then 
and under a 


field 


area tarpaulin 


in a they endured two 


heavy rainstorms. 


When 


were obtained out of thirty attempts! 


they were fired, thirty hits 


In brief, in Sidewinder we have a 


worthy objective which we can 


emulate profitably. 


NFORTUNATELY, Sidewinder is 
in its 


and you 


an outstanding exception 
simplicity and serviceability, 
might well ask me, as the Chief of the 
Navy's 


I intend to do about 


newest material Bureau, just 


what improving 
our future products. This is certainly a 
valid question to address to the mili 
tary partner of our Industry-Ordnance 
Team. 
Within my 


to emphasize pro 


own organization I in 


gram-manage 


tend 


ment discipline: This is to apply in all 


Capable of launching the Polaris ballistic missile while submerged, the nu- 
clear-powered GeorGE WASHINGTON is the first of a series of new submarines. 





our programs from inception to ulti- 
mate disposition. It will involve tight 
control of money, time, materials, and 
facilities. Program managers are vested 
with the responsibility and authority 
necessary to exert this control and, of 
course, accountability accompanies this 
delegation ol responsibility. 

We will do our utmost to eliminate 
administrative impediments to techni- 
cal progress, and would only hope that 
industry will match our efforts in this 
regard. 

We want industry to know where 
we are going and what we are trying 
to do—in other words, to encourage 
improved communications. In the Bu- 
reau of Ordnance last spring we spon- 
sored a symposium to acquaint industry 
with a wide variety of the Navy’s 
technical ordnance problems. We will 
repeat such a symposium at an ap- 
propriate time in the future. In this 
regard, it goes without saying that we 
will encourage industry to invest any 
of its available funds and its technical 
talent toward the solution of these 
problems. 

In prosecution of our business I ad- 
vocate horizontal communications at 
all levels between the representatives 
of Government and industry. I am 
aware of the dangers inherent in this 
procedure, but believe they are far out- 
weighed by the mutual understanding 
gained. A complete meeting of the 
minds between intelligent partners may 
be considered as the most important 
single step that can be taken toward 


achieving a common objective. 


ET us now consider a very solid link 
between industry and the Bureau of 
Naval Weapons—contracting—empha 


sizing adequate and satisfactory docu- 


mentation in the contracting area. 
After all, the end product of any re 
search and development project is ade- 
quate and complete documentation. 
This is even more important than the 
matériel resulting from the research 
and development process. The docu 
mentation, the drawings, and the speci 
fications are the key to success in a 
production program, and this fact will 
be emphasized. 

We will, of course, use competitive 


bidding where appropriate, but this 
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does not mean that we will use the 
commercial approach to the procure- 
ment of highly complex, technical ma- 
terial. We will consider it important 
that our contracting personnel and 


contracting procedures state require- 
ments clearly, and I 

—- y; 
tS SS will require the new 
S Bureau to exercise 
: the area of contract 

~ a c 

Se changes in order that 


production, supply, and spare parts are 


technical discipline in 


not complicated unnecessarily. 

We also hope to use the widest possi- 
ble ranges of resources and production 
for the obvious reasons of economy and 
a broad production base. We will ex 
pect to have the maximum tie-in be 
tween designers, engineers, operators, 
and, of course, the contracting people. 
Teamwork and understanding will be 


required and expected to produce the 





“The path from excessive 
complexity and resultant low 
reliability to simple, reliable 
equipment is long and diffi 
cult. Pyramiding circuitry, ad- 
ditional black boxes, and su- 
percolossal gadgetry can often 
be made to satisfy a set of re- 
quirements more quickly than 
a@ more simple, mature de- 
sign. 

“We must avoid the brute- 
force approach. Ingenuity and 
resourcefulness must mark our 
designs, even though initially 
it may be more expensive 
and more time-consuming to 
achieve these attributes. 

“As an approach to an ex- 
cellent weapon, I would like 
to cite, as an example, Side- 
winder—our Navy air-to-air 
guided missile of which we 
are very proud. As guided mis- 
siles go, it is reasonably inex- 
pensive. It is used not only by 
the Navy but by the Air Force 
and by the National Chinese 
and the Swedish Air Force, 
and it is receiving definite in 
terest from other allies. It 1s 
to my knowledge the only 
missile in production by two 
companies. We customers have 
profited by the ingenuity of 
{merican industry in its com- 
petition to produce the missile.” 





best and most usable final products. 
We would hope, too, to keep indus- 


each 


program to ensure that its ideas match 


try advised on the purpose of 
ours and that we would come out with 
the best possible product. This is an- 
other effort for improved communica 
tions. 

We will expect to emphasize value 
engineering in order to reduce com 
plexity, speed up producticn, and re 
duce cost. This means incentive con- 
tracts where applicable. We likewise 
will try to spread our programs 
throughout industry, not only to ob- 
tain the price advantage of such a pro- 
cedure but also to establish a wide 
mobilization base and to train industry 
in meeting our requirements. We will 
try, too, to develop small-business 
strength and strive for increased pro- 
duction speed. 

The Bureau of Naval Weapons was 
created as a result of a long study and 
the recommendations of a board headed 
by our present Secretary of the Navy, 
Secretary Franke. The real purpose of 
the reorganization and the goal we will 
strive to achieve will be to cut down 
the lead time in the development of 
weapons—to cut down the time from 
the inception of an idea to the delivery 
of weapons to the fleet. 

Another goal we hope to achieve is 
to clean up and clarify the knotty 
problems of cognizance for manufac- 
ture, development, and procurement of 
various types of material. It is felt that 
this can be accomplished better by one 
organization rather than two. To put 
it succinctly, we hope to have better 
weapons and better weapons systems 


in less time and, hopefully, at less cost. 


N order to ensure the complete suc- 

cess of this amalgamation of the Bu- 
reaus of Ordnance and Aeronautics, 
one vital element must be added—that 
is the continued support and coopera- 
tion of industry. We in the Bureau of 
Naval Weapons understand and ap- 
preciate this, and it will be our goal to 
produce even better weapons and weap 
ons systems in the future than we have 
in the past. I am sure that we will have 
the full, hearty, and intelligent coop 
American 


eration of all segments of 


industry. 
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A revised and up-to-date outline of the weapons — 
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TITAN.—Air Force-Martin. Developmental. Similar to ATLAS. Length, 90 ft. 


Weight at launching, 110 tons. Three-stage 


liquid-propellant motors give 


much greater thrust than ATLAS and possible range of 9,000 miles. In- 


ertial and radar guidance being explored. Proj 


¢t started to back up ATLAS, 


has had successful experimental launchings. Expected to be operational by 196i. 


LACROSSE.—Army-Martin. Op- 
erational. Length, 20 ft. Weight, 
2,300 Ibs. Command guidance, Solid 
propellant. Range, up to 20 miles. 
Close-support “artillery” missile. 


30 ft. 


ol 


q 


JUPITER.—Army-Chrysler. IRBM. 
Operational. Length, 60 ft. Diameter, 
8 ft. Weight, 55 tons. Range, 1,500 
miles. First large ballistic missile to 
achieve successful experimental flight. 


SERGEANT.—Army-Sperry Gyro- 
scope. Operational early 1960. Length, Dev 
Weight, about 12 tons. Solid 
propellant. Range, approximately 
200 miles. Replaces CORPORAL. 


THOR.—Air Force-Douglas. IRBM. 
In service in England. Length, 66 ft. 
Weight, 55 tons. Inertial guidance. 
Liquid-propellant power plant gives 
an average range of 1,500 miles. 
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SURFACE 


MINUTEMAN.—Aijr Force-Boeing. De- 
~elopmental, ICBM, smaller, cheaper 
than ATLAS. Three-stage solid pro- 
pellant. Launches from underground or 
from railway cars. Operational in 1963. 


POLARIS.—Navy-Lockheed. IRBM. 


elopmental. Length, 47 ft. Weight, 


14 tons. Command and inertial guid- 
ance. Solid propellant. Submarine- 
launched from underwater position. 


! AS.—Air Force-Convair. ICB 
10 ft. Weight at launching, 120 tons 
in flight. Single-stage liquid-propell 
ance. Has been fired over 6,500 no 
mile altitude, descending at 17,000 


O SURFACE 


REGULUS I.—Navy-Chance SNARK.—Air Force-Northrop. Operational, air-breathing, intercontinental 
Vought. Operational. Length, 30 ft. missile. Length, 75 ft. Weight, 36,000 Ibs. Wing span, 62 ft. Celestial- 
Weight, 12,000 Ibs. Command guid- inertial guidance. Turbojet engine. Range, over 5,000 miles. Speed, Mach 
ance. Turbojet engine. Range, 600 0.9. SNARK and its zero-length launcher are air-transportable, part of 


miles. REGULUS II discontinued. SAC’s striking power. Production was stopped by advent of ATLAS ICBM. 


<PORAL.—Army-Firestone & PERSHING.—Army- Martin. Devel- REDSTONE.—Army-Chrysler. Operational. 
llan. Operational. Length, 45 ft. opmental, classified. Solid-propellant Length, 60 ft. Weight, 30 tons. Inertial guidance. 
tht, 12,000 Ibs. Preset guidance, tactical missile. Range, over 600 Liquid propeilant. Range, over 200 miles. War- 


r corrections. Liquid propellant. miles. Lighter, greater mobility head separates for “ballistic” flight. Field 


fe about 75 miles at Mach 3. than REDSTONE it will replace. tested at WSPG; now in service with U. S. troops 


a © 


M. Operational. Length, 80 ft. Diameter, SHILLELAGH.— Army-Aeronutron- MACE.—Air Force-Martin. In serv- 
s. Two 150,000-lb.-thrust boosters drop off ics (Ford Motor Co.). Developmental. ice, replacing MATADOR. Turbo- 
lant motor. Command and inertial guid- Lightweight, vehicle-mounted tactical jet propulsion. Range, 650 miles 
niles, landing accurately. Travels at 800- missile for use by forward troops. Model A; Model B, 1,000. Ter- 
) m.p.h. Twelve to be emplaced in 1960. More versatile than LACROSSE. rain-matching or inertial guidance 





ie 





REDEYE.—Army-Convair. Developmental. 
Small combat missile, about 20 Ibs. Solid 
propellant. Infrared guidance. For front- 


line use in bazooka-type launchers against 
low-flying aircraft. Prototype successful. 


rARTAR.—Navy-Convair. In production. A small 
FERRIER, 15 feet long, about 1 foot in diameter 
Beam rider plus homing, Solid propellant. For anti- 


1ircraft defense battery of missile cruisers and main 
battery of destroyers being commissioned in 1960. 











LLPUP.—Navy- Martin. 


Opera- 


il. Length, 11 ft. Weight, 600 Ibs. 
nge, 4 miles. Solid propellant I 
e-of-sight control. For use against at Mach 1.7. 


| strongpoints by attack bombers. 





HOUND DOG. 
American. Recently operational. Tur- 
bojet propulsion. About 500-mile range 


weapon for use in “stand-off” bombing. 


SURFACE T¢ 


: 


NIKE ZEUS.—Army-Western 
Only antimissile missile in de 
phase but slowed by budget batt 
stage solid propellant.Complex c 


MAULER.—Army-Convair. Develop- 
mental, classified. Lightweight, highly mo- 
bile antiaircraft missile for defense of 
forward area combat centers and supply 





points. Guidance is believed to be infrared guidance. Sketch is of early te 
HAWK.—Army-Raytheon. In service. Length, 16 ft. BOMARC. 
Weight, 1,250 Ibs. Command guidance, radar homing. Solid terceptor. | 
propellant. Speed, highly supersonic. Range, 22 miles. I8 ft. Com 
lo counter low-flying aircraft in conjunction with NIKE gines, liquid 
missile batteries. Used in the field from tracked vehicles 2.5. Model 
Air Force-North ALBM.—Air Force-Martin. Experimen- CORVI 


Bold 


tal air-launched ballistic missile in 
Orion project. Forerunner of SKYBOLT 


Range, : 
packagec 
in carri¢ 
against 


under study by Douglas as successor to 
HOUND DOG. Range, about 1,000 miles. 


A 40-ft., nuclear-armed 


O AIR 

















n Electric. TALOS.—Navy- Bendix. In production. rFERRIER.—Navy-Convair. Operational. Length, 13 
evelopment Length, 20 ft. Weight, 3,000 Ibs. Beam rider. ft. Weight, 1,000 Ibs. Beam rider. Solid propellant 
ttle. Three- Range, 65 miles. Speed, Mach 2.1. Ramjet en- Range, 10 miles. Speed, Mach 2.5. Semiautomatic load- 
control and gine. Also as a surface weapon, the main bat- ing in missile cruisers. TERRIER II, in production, is 
rest model. tery in GALvesTon-class missile cruisers larger, with radar homing, increased range and speed 
Air Force-Boeing. In service as a fighter in- NIKE HERCULES.—Army-Western Electric. In service. Length 
Length, 47 ft. Weight, 15,000 Ibs. Wing span 27 ft. Weight, 2,000 Ibs. Command guidance. Solid propellant 
mand guidance plus radar homing. Ramjet en- Range, up to 70 miles. Speed, over Mach 3. Three times more ef- 
d-rocket boost. Range, 200 miles. Speed, Mach fective than NIKE AJAX, and can carry a nuclear warhead. Is 
B will have solid booster, 400-mile range replacing AJAX in all major continental air-defense batteries 


UNDERWATER TO UNDERWATER 


SS 








JS.—Navy-Temco. Experimental ASROC.— Navy- Minneapolis-Honeywell SUBROC.—Navy-Goodyear. Developmental 
sbout 100 miles. Powered with pre- Developmental. Solid-propellant rocket- Rocket-driven antisubmarine weapon. For 
d liquid-propellant motor. For use driven torpedo. Primarily surface-launched underwater launch into air with final track 
er aircraft as a stand-off weapon antisubmarine weapon with final track un- underwater. Expected range of 25 miles is 
heavily defended strong points. derwater. Expected operational early 1961. longer than ASROC.,. Nuclear warhead 
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MISSTEKS- 


of the U.S. Army, Navy, and Air Force 


A revision of the A.O.A. guided-missile presentation first published in Septermber 1957. 
The missiles depicted here are not drawn to scale, and figures for length and weight 
do not include boosters. The missiles shown with question marks (?) are artist's 
conceptions as their actual size and configuration have not yet been made public. 


SPARROW III.—Navy-Raytheon. Operational. Length, 
12 ft. Weight, 350 Ibs. Beam riding. Solid propellant. 


Range, 5 to 8 miles. Speed, about 


missile replaces Sperry’s original SPARROW I in all 
carrier aircraft. Will intercept against evasive action. 


SIDEWINDER.—Navy-Philco, Gen- 
eral Electric. Used in combat off For- 
mosa. Length, 9 ft. Weight, 155 Ibs. 
Infrared homing. Solid propellant. 
Range, about 2 miles. Speed, Mach 2.5. 


AIR TO AIR 


Mach 2.5. This 








FALCON.—Air Force-Hughes. Op- 
erational. Length, 6 ft. Weight, 100 
Ibs. Radar homing. Solid propellant. 
Range, about 5 miles. Speed, Mach 2. 
New model 2-A has infrared homing. 


EAGLE.—Navy-Bendix. Early development. Expected 
range, over 200 miles. A high-velocity missile for launch- 
ing from relatively slow aircraft such as attack and 
patrol bombers. It will be provided with extremely ac- 
curate jamproof guidance and automatic homing devices 


GENIE.—Air Force-Douglas. In 
service. Solid-propellant rocket. 
Carried atomic warhead in air 
test shot at AEC Nevada 
Proving Ground in July 1957. 





Air Force Armament 


Continuing research and development are needed to produce the 


manned aircraft, guided massiles, and space vehicles we will require 


for the defensive and offensive capabilities to deter or repel ager ssvon 


oday a technical explosion 1s 
transforming the world, particu 
larly the means for waging war. 
This explosion is not an impersonal, 
historical event. It is the result of hu 
man action, and, in our case, the result 
of team action 

Che combined efforts of the man in 
uniform, ot the leaders of industry, 
and of our scientists have given us new 
increas 


weapons systems of constantly 


ng performance. As we have achieved 
higher quality in our individual sys 
tems, we have reduced the number ot 

, 
such systems in the operational in 
ventory. 


Even though there has been a de 


crease in numbers, there has been 


an accompanying increase in our 
ability to accomplish our mission. This 
in itself is a tribute to our team 
effort. 

For the future I foresee a continua 
tion ot the present emphasis on team 
work to exploit our technology and 
1 continuation of the trend toward 
smaller numbers of weapon systems in 
also that 


the inventory. | anticipate 


improvements in effectiveness will be 
accompanied by rising costs in some 
ireas, although we look for a reverse ot 
this trend in the case of the Minuteman 


ICBM. 


FIYHE term “requirements” has been 

with us since the Air Staff was or- 
ganized in 1942 under the old Assistant 
Chief of Air Staff type organization. 
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Lieut. Gen. Roscoe C. Wilson, U.S.A.F. 





General Wilson is Deputy 
Chief of Staff, Development, 
United States | Force 
. <. 


Washington 











The term generally has meant the 


identification of qualitati technica 
applications and advances to meet the 
operational needs ot the commander 
“general 


and 


We recently dropped the term 
operational requirement” (GOR) 
replaced it with a comprehensive list Oo 
terms, each of which has a more precise 
meaning. 

The GOR applied to both near and 
long-term requirements. Now we have 
which spell out 


individual categories 


our short-term needs and our longer 
term system needs. The latter describe 
systems needed either to give us a long 
term operational capability or to exploit 
a new technical advance militarily. 


serve also 


They as the basis for our 
advanced development program. A sys 
tem will become a specific operational 
requirement when feasibility is proved 
and production for the operational in 


ventory is desired 


This is not, as onc might suppose al 


first glance, a return to the old prot 


type or “fly before you buy” philoso 


phy. It is recognition ol the fact that 


systems developed as research and de 


velopment instruments may becom« 


’ 
the actual operational article. Certai 


satellites are this category as al 


certain costly command and contre 


systems 
Chere are similar refinements in th 


term “requirements” as it applies t 


subsystems and 


} 


opjective 1s 


support requirements 
research In yeneral, our 
vive us flexibility in explo ting prot 
ing areas of technology for the 
term effort, to ensure a 
} 


Stal 


Vigorous al 
le research progra and to b 
sponsive to operationa needs. 
NOW would like to discuss bri« 
the recent emphasis on a new are 
of requirements which is reflected in the 


the Au 


Development Comman 


. 
organization of Research at 


staff. 


Several months ago we formed 


Control Systems Group within the 


rectorate tor Research and Dev 


ment. The Control Systems Grou 


responsible tor weapon system dev 


ment in electronic environments, d 


transmission, data processing and 


play, and decision 


processes. 
Chis emphasis is also seen in the fact 
ARDC has a new d he 


that division, t 
Contro 


Command and Development 


Division, located at Hanscom Fi 





Mass. Under the reorganization, com- 
mand and control systems are receiving 
equal emphasis with _ ballistic-missile 
and aeronautical systems. 

This change reflects the growing im- 
portance ol electronic environments tor 
the conduct of future operations. It also 
indicates the extensive efforts we are 
making to cope with the problems of 
aerospace wartare, particularly with the 
problem of reduced reaction time. 

Anticipating a Soviet capability with 
the ICBM, we have geared our opera 
tions to a maximum reaction time of 
fifteen minutes. This presupposes suc 
cessful solution of the problem 
of warning of attack by ballistic ae 
missiles, and this solution is 
becoming a reality in the Bal 
Missile 


system. 
Warning is only the first phase of 


listic Early Warning 


the problem. We also need to coordi- 


nate our offensive and defensive ac 
tions, to keep in close touch with a 
dynamic global situation, and to trans 
mit decisions. Here we are working 
will 


which 


systems provide 


toward 
data on a “real-time” basis. This area 
deserves all the emphasis we are giving 
to it. 

Turning now to some of our current 
programs to meet requirements, it 1S 
obvious that what we are doing today 
will bear fruit only in the future. Some 
of our programs will lead to additions 
to the inventory five to ten years from 
now. Others will lead to significant 
advances in technology. We cannot al- 
ways, however, foresee at this time the 
specific nature of the weapons which 


will result. 


WE are faced continually with deci- 

sions between competing demands 
for research projects and for weapon 
systems. These are caused by limitations 
on resources for our programs, a nor- 
mal part of any operation. However, a 
factor which makes things much more 
complicated, and I say this paradoxi 
cally, is the very richness of our tech 
New 


appear continually and so close to 


nology. advances and concepts 
gether that it is nearly impossible to 
select a system and develop it fully. 

The part of our program devoted to 


research will result in capabilities in the 


736 


The total 


vested in the basic and applied research 


distant tuture. amount in 


c ] 
programs together is nearly $300 mil 


We 


slightly increased level of funding tor 


the same or a 


lion. anticipate 
the future. Our total research and de 
velopment program is over $2.5 billion. 
Thus research, both basic and applied, 
accounts for over ten per cent Of our 
research and development budget 


In basic research we are investigating 
the following areas: propulsion, materi 
als, electronics, geophysics, biosciences, 
and aeromechanics. 

Some of the twenty-seven applied 
research programs are: naviga 
tion and guidance, flight con 
trol, advanced weapons, commu 
nications, electronic technology, 
aerospace environment, biolo 

gistics, human performance, sys 
tem synthesis and analysis, computer 
and data-processing techniques. 

Naturally the 
funds we control goes into system de 


like to 


now the specific items we are develop 


major portion of the 


velopments. I would discuss 


ing for the operational inventory, b 
ginning with air defense. 

We are well on our way to complet 
ing the development of active and 
passive components of our defense 
against the air-breathing threat. This 
is not to say that the nature of our 
defense is fixed. We are continuing re 
search and development to modernize 
selected parts of our systems, such as 
the air-launched missiles. As you can 
judge from our basic and applied re 
search programs, we are looking hard 
electronic com 


tor ways to improve 


ponents. As we make major advances 


will r 


into our de- 


in any of those areas we 


incorporate them 
fense. 

One of the essential elements 
of our air defense against the 
manned aircraft is SAGE (sem1- 
automatic ground environment). This 
system provides for control of both our 
manned interceptors and our Bomar« 
missiles. 

The first SAGE center was activated 
in 1958. Since that time new centers 
have been brought in on schedule, and 
we have proved the system’s worth 

The operational reliability of the 


centers is being increased by “harden 


ies 


voted to active 


ing” of their sites and by the use ot 


transistorized or so-called “solid-state” 


computers. Components, such as 
ground-based radars, also are being 
refined, so that as future elements oi 
SAGE are activated we will have an 
extremely effective control system. 
To increase the active phase of our 
air defense we have introduced the 
F-106 


The F-106 is an almost completely auto 


supersonic manned _inter¢ eptor. 


matic aircraft which has a speed ot 
some 1,400 miles an hour. 
We already have introduced into the 


active air defense inventory Bomar 


“A”—a supersonic, highly accurate and 


| 


ground-to-air missile. It has a 


reliable 
range of approximately 200 miles 
We 


of an advanced version, called the Bo 


also have started development 
marc “B” which uses solid propellants 
for the boost phase. It will have a rang 
of some 400 miles and an improved 


target seeker. 


( UR major research and development 
problem in defense is to devise a 


missiles. We 


have made definite progress in the de 


means to counter ballistic 


velopment of high-powered radars with 
ranges greater than 3,000 miles. These 


under construction as 


radars are part 


of the Ballistic Missile Early Warning 


System. They will give us a warning 


of fifteen to thirty minutes on the ap 


proach of a ballistic missile, enabling 


a large portion of our strategic bombers 


to get airborne and be ready for im 


mediate retaliatory action. 


Construction of the first two sites 
is proceeding on schedule and we an 
ticipate an operational capability in the 
BMEWS will feed 


its information into the SAGI 


near future 


system. 
Very 


search, 


considerable basic re 


ipplied research, and 


conceptual study is being de 
defense—that is to the 
detection, tracking, and destruction of 
ballistic missiles. 

We look to space systems as a major 
step in improving Our security posture, 
including defense against ballistic mis 
siles. Early in the 1960's we will attain 
our initial capability with military satel 
lites. The principal system in this area 


under development is Midas (missile 
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identification detection and alarm sys- 
tem). 

It is expected that these satellites will 
provide almost instantaneous warning 
of the launch of enemy ballistic mis- 
siles. The Midas will be integrated into 
the electronic environment now being 
operated or under development, such 


as SAGE and BMEWS., 


T ITAL funding for research of com- 
mand and control systems is over 

$100 million, not including the cost of 

procurement or construction. 

From the foregoing discussion you 
can see that we have virtually com 
pleted our system of air defense against 
the manned threat. Now we are con- 
centrating on the more acute problem 
of active defense against ballistic mis- 
siles. Finally, we are emphasizing de 
velopment programs which will give us 
a grasp of the dynamic aerospace battle 


integrated of 


and the capability of 
fensive and defensive action. 


With the 


tactical fighter bombers, the Tactical 


advent of nuclear armed 


Air Forces have become an ever more 


powerful addition to our offensive 
strength. 

During the past year the first units 
Tactical Air 


with the 


of the Command were 


equipped Republic F-105. 


This is a Mach 2 all-weather airplane 


capable of operating over extreme 


ranges and of carrying all types of 
armament, including nuclear weapons. 
The F-105 will be deployed overseas. 

Soon to be operational in the Stra- 
tegic Air Command is the world’s first 
supersonic bomber, the Convair B-58. 
The development and testing of this 
medium bomber have been successful, 
and the first units should be operational 
in a matter of months. The B-58 has a 
speed of more than 1,300 miles an hour 
and, by the use of refueling techniques 
with jet tankers, its already substantial 
range can be increased to intercontinen- 
tal distances. 

As a follow-on to the B-52 we have 
B-7 
high-altitude, supersonic heavy bomber. 
This 


70,000 teet at speeds ot 2,000 miles an 


conceived the intercontinental, 


aircraft will fly at altitudes of 


hour. It represents a big step forward 


in the state of the art of heavy inter 


} 


bombers designed to hit 


continental 


targets anywhere in the world from 
U. S. bases 

We have several other manned air 
craft programs under development be 


B-70. They 


objectives new approaches to propul 


sides the have as their 


sion to meet the needs for vertical take 
off and landing or are designed to give 
us information on environments in 
which aircraft have yet to operate. 

Avrocar, 


These programs include the 


a research program which we have 


been supporting since 1955, and the 
X-18, another approach to vertical take 
off and landing which is being investi 
gated by Hiller Aircraft Corporation 
The X-18 recently made its first flight 
at Edwards Air Force Base, Calif. 

The 
X-15 now in the 
While the X-15 is not 


it will operate on the outer edges of the 


third research aircraft is the 


active test phase. 
a space vehicle, 
earth’s atmosphere at speeds of 3,600 
miles an hour. What we learn from the 
X-15 will prove of much assistance in 
designing future space vehicles. The 
X I5 already has made two successtul 
powered flights. 


We have two other systems in the 


stage of advanced development, al 


though they are not in the equipment 
stage. These are the nuclear-powered 


airplane and the Dyna-Soar. 


Air Force and the Atomic En 


§ lnten 


ergy Commission 


started work 


jointly on the nuclear-powered airplane 
Navy 


the AEC, we have spent nearly a billion 


in 1946. Together with the and 


dollars on this project Over a period ol 
fourteen years. We are currently taking 
another look at the technical approache: 
to flight under nuclear power. 

| 


This airplane is still some years i 


the future, but the unlim 


ited range and 


promise ot 
resulting operational 


flexibility keeps us extremely interested 


An almost completely automatic aircraft, the new F-106A has a speed of over 1,400 miles an hour (Air Force photo). 
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in attaining a capability with this type 
of propulsion. 

The last project in advanced develop- 
ment is the Dyna-Soar, a manned boost- 
glide vehicle. Dyna-Soar stands for 
dynamic soaring. The vehicle will be 
boosted by rockets to great heights and 
at speeds sufficient for the pilot to make 
one or more circuits of the earth. 

We recently announced that Boeing 
will build the glider part of Dyna-Soar 
and that Martin will supply the boost- 
ers. 

S part of the dynamic process of 
meeting requirements, it has be 
come apparent that there is an area 
which is not receiving sufficient empha 
sis. | am speaking of an advanced air- 
craft for the Tactical Air Forces, While 
the X-18 and the Avrocar hold promise 
for the future, we have a requirement 
for something of immediate application. 
Therefore, an advanced fighter—be- 
yond the F-105—is receiving renewed 
attention. We will very shortly select 
a contractor for such an advanced 
tactical aircraft, and our program calls 
for renewed funding of developments 
to meet this requirement. 

Beyond these weapon systems lies a 
great area of investigation into concepts 
of employment. Ideas, for example, of 
combining the maneuverability of mis- 
siles with the great endurance (or loit- 
ering time) possible through the use of 
boundary-layer control; ideas for ex 
ploiting the intelligence, reasoning 
power, and judgment of man—factors, 
we tend to depreciate in a missile age. 

However, it is apparent that we are 
well into a period characterized by 
decreasing numbers of aircraft and in- 
creasing numbers of missiles. This is 
well illustrated by the fact that the 
appropriations for missiles for fiscal 
year 1960 are double the amount allo- 
cated to aircraft. Let us now look at 
some of the missile systems. 

The first system which I would like 
to mention is the Mace—a surface-to 
surface missile for the Tactical Air 
Forces. This is a much-improved ver 
sion of the older Matador. Mace has a 
range of over 1,100 miles, and it has a 
much more accurate guidance system. 
The 
USAFE, 


missile has been deployed to 


In the strategic-missile held, we de 
livered the Thor IRBM to the Royal 
Air Force in December 1958. Thor has 
a range of 1,500 miles. 

The first intercontinental missile to 
go into operation was the Snark with 
a range of 5,000 miles. We have com- 
pleted the test phase and have equipped 
a unit at Presque Isle, Maine, with this 
subsonic air-breathing missile. 

The 
missile to go into operational units was 
the Atlas. It is based at Vandenberg 

Air Force Base, Calif. 


aN It also has a 


= over 5,000 miles. Other 


first intercontinental — ballistic 


range ot 


launching sites are un 
er tae JF, der construction at 
re — Warren Air Force Base 
and at Offutt, Fairchild, and Forbes. 
Our second intercontinental ballistic 
missile under development is called the 
Titan—a more advenced missile than 
the Atlas. 


Titan has proved to be the most suc- 


The test program for the 
cessful of any missile we have yet de- 
veloped. 

The most advanced ballistic missile 
under development is the Minuteman 
ICBM, which will use solid fuels for 
propellants. Minuteman missiles will 
be installed underground at numerous 
locations in sparsely populated areas of 
the United States—ready for immedi 
ate launching in event of war. They 


will be able to remain on constant 
alert over long periods of time. 

Dispersed underground over wide 
areas, the Minuteman will be very dif- 
ficult for an enemy to destroy. Further- 
more, we intend to keep a sizable por- 
tion of the Minuteman force completely 
mobile. The missiles will be carried by 
railway cars which will also provide 
the launch platforms. 

Surface-to-surface ballistic missiles 
for our offensive forces will be only one 
part of our future capability. 

We are developing several air-to- 
surface missiles for use by both the 
Strategic Air Command and the Tacti- 
cal Air Forces. They will be an essen- 


tial part of our deterrent power. 


bs give more punch to SAC’s B- 


intercontinental bomber, we are de- 


veloping a supersonic air-breathing mis- 


sile called the Hound Dog. Hound 


Dog is now under active testing and 


has lived up to all our expectations. 
The B-52 bomber will be able to launch 
its missiles long before it reaches heavy 
ily protected target areas. 

As another means of increasing the 
effectiveness of our B-52, we are de 
veloping the Quail. This is an air 
launched decoy missile which will cause 
confusion in the enemy’s defenses. 

We are currently studying a new 
type weapon system which will mark 
a major advance in our offensive strik 
ing power. This is a ballistic missile to 


be launched from our strategic bombers. 


TRATEGIC bombers in the air at 
all times, armed with air-launched 
ballistic missiles, will provide vastly im 
proved means for immediate reaction 
against enemy attack because of their 
increased invulnerability 
For the Tactical Air Forces we are 
adapting a guided air missile developed 
by the Navy. This is the Bullpup. We 
are investigating ways of improving its 
performance to meet the specific needs 
of our tactical forces deployed overseas 
We are 


space systems 1n addition to the Midas 


very active in developing 


Some of the others are the Discoverer 
and the Samos. 
With the Dyna-Soar 


hope to achieve the next great step 


program we 


toward increasing our security \ 
manned capability in space can give us 
greater flexibility and increased effec 
tiveness for mission accomplishment. 


The bulk of 


which will form the counterbalance to 


our offensive power 
growing Soviet capabilities will have 


these characteristics: missiles will be 
our principal means of delivering fire 
power, and we will have a wide variety 
of such weapons. 

This combination of weapon systems 
will be backed up by our capability for 
dropping gravity bombs. We must have 
this capability if we are to seek out 
and destroy unknown, hardened tar 
gets, essential to the enemy’s power. 

We look to space systems as a major 
step in improving our security posture 
against ballistic missiles. 

The sum total of these offensive and 
defensive capabilities will provide us 
with a secure margin ot power neces 


sary to deter aggression 
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Defense Highlights: 


Monthly Review and Outlook 











e State of the National Defense.—The status of the Na 
tion’s defense appears at first reading to be in a perilous 
way. We are falling behind in long-range missile production. 
We have inadequate ground forces in the many worldwide 
areas that we are committed to defend. These undermanned 
ground units have obsolescent weapons, our naval yessels are 
aging in greater numbers than can be replaced, and our 
antisubmarine-warfare techniques lag behind the capabilities 
of offensive submarines in which we are also woefully short. 

In the air, bombers and fighters are wearing out with 
neither sufhcient aircraft to replace them nor enough inter 
ceptors and retaliatory missiles to carry out the same mis 


1 nickel 


bombing force from annihilation by keeping it in the air 


available to protect our retaliatory 


sions—and not 
(although wearing it out faster). 

This 1S the impression conveyed at congressional he irings 
by the military leaders in our armed forces and the civilian 
The revelation of these 


interservice rivalry 


Secretaries who stand behind them 


weaknesses is not based on but is the 


opinion of sincere prot ssional fighters who are dedicated to 
the defense of the United States as prescribed in their re- 
spective missions 
They were talking, of course, in answer to questions often 
shaded by political “fishing” and not from volunteered state 
ments that would to their 


put them in direct opposition 


Commander in Chief, the President. All the service Chiefs 
in effect stated that they accepted the decisions of superiors. 


The 


appearances of Defense Secretary Thomas S. Gates in public 


“decision of superiors” is reflected in the numerous 


hearings. The furor over enemy “intentions” versus “capa 
bilities” was stilled somewhat when it was realized that the 
Secretary was not referring to whether Communists in 
tended to attack us but to their intentions as to the number 
of long-range missiles they would produce. He reported that 
the present state of the Nation’s defense is in a “first-rate 
first position” to discourage a Communist attack. 

Mr. Gates’ various remarks indicate that the Nation is not 
in immediate danger, that our airborne and seaborne striking 
forces and our air defenses comprise an over-all deterrent that 
could strike back effectively. 


This situation does not satisfy many leaders who may 


agree that we have now an effective force but in view ol 
production lead time, changing world relations, and margi 
nal limited-war capability we may find the United States in 
a precarious position before Polaris and Minuteman missiles, 
the great hopes for the mid-1960’s, are available in quantity. 

e The Defense Budget.—The Department of Defense 
budget for fiscal 1961 now embroiled in congressional hear- 


ings is divided as follows (in billions of dollars): Military 


March-April 1960 


personnel, $12; Operation and maintenance 0.5; Procure 


ment, 913.1; Research, test, and evaluation, Construc 
tion, $1.2. 
would be 


Navy, 6 


little change 


lotal manpower on active duty 


Army, 87 


Corps, 175,000; and Air Force, 825,000 


ided as follows: 0,000: 19,000: 


numbers will support and man 14 
Marine div 


! 
combat Wings 


this year. These 


divisions, 817 naval vessels, 2 isions, 3 Marine air 


i Air Force 
| 


vings, and gI 
Missiles are allotted $3.8 billion for procurement and $1 
1] 


for research, an over-all increase of about $700 million ove 


»oo, whereas aircraft procurement is reduced by $1.4 billi 


th 


to $ billion 
Air 


Hawk 


The larger missile 
Hound 


John rocket 


procurements are tor 
Dog: Army surface-to-air 


} | 


] 
ina ciose-ground-su] 


Force air-to-surface 
and Redeve ° | ittl 
port Davy Crockett; and for Navy missiles Sparrow III, Side 
winder, Polaris, and ASW weapons Asrox 

The 
self-propelled artillery of new design, and thirty-five per cent 
The Navy can 
program wit 
Irigates, two guided missile destroyers ire¢ 


submarines, 


and Subro 


Army will be able to procure some new M6o tank 


more aircraft than last vear continue its sl 


| 
building and conversion two guided mil 


ASW and thre 


] 


Polaris and a conventionally powered carrier 


The 
3 = 8 |} | ] f 
B-s8 bombers but only two prototype airframes and engines 
B-- 


dow n 


Air Force will be allowed to procure more B-s52 and 


in its new bomber program. 


the ated risk 
Force $17 7, ana 


Navy 
} 


All amounts are about the same a 


Broken servicewide, econom\ 


cae ‘ ‘ 
budget gives Army $0.5, S12 


DOD $1.2—all billions 


in fiscal 1960. 


Within the military “cul budg hat includes DOD 


AEC, and stockpile funds is $2 billion for military assistance 
11 


to our allies. This appropriation provides equipment and 


modern 


These rorces number 5 million irl 


training ot allied forces 1n our weapons, over tel 


per cent missiles 
troops, 2,200 warships, and 2,500 aircraft 


The 
] 


nautics and Space Administ 


space budget contemplated for the Nationa 
most double tl 


Defense Dey 


is earmarked 


ation 


ust vear if funds spent on Saturn by the 


For 1961, $140 million 
rocket 


Mercury man-in-space project More funds for Saturn ar 


Keit! 


ment are inc luded 


the Saturn launching and $122.8 million for 


being requested and have been justihed by Dr. T 


Administrator of NASA 


Glennan, 


The nuclear bomb test impasse could 


be broken if the Communists would 


e Atomic Testing. 
agree to leave smal! 
1 treatv. However 


before the plan was presented the Communist negotiator ck 


vield bombs fired underground out of 


claimed that such a plan would be unacceptable. 





The endless wrangling that would undoubtedly occur even 
under a test-ban treaty that required foolproof inspections is 
revealed in recent Geneva talks. The subject was the routing 
of aircraft flights to take air samples, with the Communists 
insisting that the routes be predetermined, thus not neces- 
sarily in the vicinity of a suspected radioactive cloud. At 
another session they insisted on selecting observation posts in 
their countries whether approved or not by the proposed 
International Control Commission. 

With such continued mistrust, such disregard of common- 
sense prudence, and the long record of intransigence, it seems 


unrealistic to think that any treaty could be trusted. 


e New Army Missiles——Future Army missiles, mainly 
third-generation developments, are under design study in 
four categories. To avoid confusion of “name calling” they 
are entitled Missiles A, B, C, and D. It is understood that 
all four are surface-to-surface types with Missile A for short 
range use of battle groups, about 60 miles; Missile B for di 
visional use, with about fifteen miles’ range to replace the 
Little John rocket; Missile C for Army corps use, possibly as 
a successor to Sergeant that is just now becoming opera- 
tional; and Missile D, that in the future might replace the 
long-range Pershing, itself still experimental. 

Maj. Gen. August Schomburg, the new commanding gen- 
eral of the Army Ordnance Missile Command, is the leader 
who will ensure that these programs are successful. When 
assuming his new command, General Schomburg said: 

“T regard this task as the most challenging of my career— 
and I have been in the Army thirty years. I am proud to be 
associated with this great Ordnance-Science-Industry Team, 
a team which has earned the respect of the country for its 


outstanding performance.” 


e General Medaris Retires—Maj. Gen. John B. Medaris 
departed from his last command with a spontaneous ovation 
from all the citizens and organizations of northern Alabama 
including the personnel of the Redstone Arsenal complex. 
Also on hand to offer congratulations were Congressmen 
from many sections of the country. Since 1956, General 
Medaris had commanded the Army Ballistic Missile Agency 
and then the Army Ordnance Missile Command. 

During the formal retirement ceremonies, General Medaris 
was presented the Distinguished Service Medal Oak Leaf 
Cluster by Secretary of the Army Wilber M. Brucker and 
the Legion of Merit by Maj. Gen. Daniel Callahan of the 
Mobile (Ala.) Air Matériel Command. 

The general, as the Army’s top missile man, directed the 
final stages of the development of the Jupiter intermediate- 
range ballistic missile, the launching of this country’s first 
earth satellite, the initial phase of the Nike Zeus antimissile 
missile, and many of the tactical missiles that are now going 
into production. 

In the closing months of his career, he furthered the de- 
velopment of the Saturn space-vehicle rocket under the 
handicap of severe budgetary limitations. Upon retiring, his 
final statement was critical of the slow pace at which our 


scientific rocket development was proceeding and he made 


740 


a strong recommendation that the space effort be amalga 
mated with the military missile effort. 

In the American Ordnance Association, General Medaris 
is well known throughout all ranks. He is a life member and 
has been awarded the Association’s Crozier and Crowell 
Medals. He also has maintained a deep interest in all the 
affairs of the Association and contributed excellent articles 
to its periodicals. 

General Medaris has announced that he will be affiliated 
with the Electronic Teaching Laboratories, an educational 
organization, where he will be chairman of the board. All 
members of the Association wish him a successful career in 


his new line of endeavor. 


e Space Exploration.—Our space scientists are logging a 
worthy list of achievements in all but deep space where they 
are handicapped by lack of large-thrust boosters. Through 
hundreds of rocket firings from this country, Canada, Guam, 
and ships at sea, our scientists have greatly expanded their 
knowledge of the upper atmosphere, the earth’s magnetic 
field, the aurora, cosmic rays, radiations, and ultraviolet 
astronomy. They expanded their knowledge beyond the 
atmosphere through the excellent telemetering reports from 
fifteen earth satellites. 

The U.S.S.R. also has been active in these fields, and 
through their reports we have a fair knowledge of their 
discoveries that indicate that the United States is more ad 
vanced in many fields and has achieved many firsts. A defini 
tive study of the situation has been released by the National 
Aeronautics and Space Administration. 

e Slow Boat to Luna.—The Saturn booster will be of such 
enormous size that usual transportation means will not 
handle it. This 1.5-million-pound-thrust booster, under de 
velopment by the National Aeronautics and Space Adminis 
tration at Huntsville, Ala., will have to be shipped by a 
circuitous route for firing from Cape Canaveral. 

A barge, being designed to carry the booster, will be towed 
down the Tennessee River (actually the river runs north 
from Huntsville) into the Ohio to the Mississippi and down 
the Mississippi across the Gulf of Mexico and finally through 
the Straits of Florida to Cape Canaveral, a total distance of 
about 2,200 miles and approximately 20 days’ travel time. 
(This is the supersonic age?) 

Although the barge is to be completed some time later this 
year, the latest reports on Saturn indicate that it will not be 
ready for complete test of all its four or five stages before 
1962 or 1963. 

e Our Seaborne Forces.—Five naval vessels have been 
dropped from this year’s construction program due to a 


shortage of funds. They are three guided-missile frigates, a 


guided-missile cruiser conversion, and a scientific research 
ship. The Navy hopes to carry on with these ships in the 


coming fiscal year. 
In the meantime, the third guided-missile destroyer, U.S.S. 
JoHN Kine, has been launched and will be commissioned this 


summer. This type will be armed with Tartar missiles. 
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The Meaning of Ordnance 


An Editorial 


HE American people are so accustomed nowadays 

to the use of labels on ideas as well as packages that 

they have become in truth a nation of label idolators. 
We go by the label without too much concern as to its ac 
curacy in describing the product it covers. And many labels 
—especially the labels that are put on ideas—are not only 
incorrect semantically, they are sometimes misleading, some- 
times deceitful, and frequently flippant. 

Good examples of this state of the popular mind are not 
hard to cite. The “missile gap” has become the quickie label 
for the vast scientific problems involving the distance be 
tween the American and Russian efforts to conquer space. 
The “dollar gap,” as long as it was favorable to the United 
States, was used daily in the press to harry our citizens about 
the unfair advantage of our dollar over the British pound, 
the German mark, etc., etc. It is even more important now 
that the value of the American dollar is in jeopardy and the 
“gap” is not in our favor. True to form, however, Jittle is 
said of that “gap” any longer. 

HE “national budget” is another phony label. We get 

worked up to fever heat when an Administration pre- 
sents its estimates of national receipts and expenditures, but 
we pay only fleeting attention to the matter when the pres- 
sure is off. Deficit appropriations later come along pell-mell 
so that the final outcome is known only when the national 
debt limit must be increased again. 

There are many other examples that can be cited to show 
that our use of labels is befogging ideas rather than clarity 
ing them. A classic is “gadget.” We heard a very important 
person recently refer to an electronic device that will keep a 
missile on target at 1,000 miles as a gadget! The condition is 
all of a piece with the easy-sell technique of hourly news 
releases, infallible commentators on all subjects, and the 
free-and-easy attitude that has become our habit on even 
the most serious topics. 

“Hardware” as a label for weapons is the case in point 
to which we address ourselves here. It is common practice 
nowadays to hear military men, often in high places, refer 
to our weapons and weapons systems as “hardware.” They 
have not yet retrogressed sufficiently to worry about the 
“hardware gap,” but it may come. Be patient! Throughout 
our military establishment, high and low, we hear constant 
bandying about of the term “hardware” when “ordnance” 
is meant. 

The flamboyance of these individuals is not only annoying, 
it is misleading. It connotes unfamiliarity which indicates too 
little time spent on homework! “Hardware” is a time 
honored and accurate term when properly used. Our Ameri 
can hardware is produced by an industry of ingenious and 
outstanding capability. That industry is responsible for much 
of the ease and safety of modern living. Everyone who is no 


longer a cave dweller is indebted to the hardware inventor 


and producer for the thousand and one small appliances that 
are the elements of our day-to-day convenience as well as 
Webster “Ware 


metal, as fittings, trimmings, cutlery, tools, parts of ma 


necessity defines hardware as made ol 
chines and appliances, metal building equipment, utensils, 
etc.; ironmongery.” 

We need not belabor the reader with lengthy proof that 
whatever else, hardware is not a synonym for ordnance, 
weapons, or armament. We do believe that a complaint is 


in order, and we do not hesitate to say why. Here is why 


MILITARY weapon is called upon to perform in battle 
one of the most sacred of all functions—the protectior 
of human life in the defense of the right. Ordnance is the 
time-honored term to describe the weapons and weapons 
systems of great complexity upon which our individual and 
national welfare rest when the chips are down. When the 
statesmen no longer can talk us out of trouble (having 
frequently talked us into it) and the time arrives to meet 
the enemy, then comes that climactic hour in the affairs of 
men when “the right is more precious than peace.” At that 
moment the dependence of the fighting man on his weapon 
is a loyalty born of strife. Together they go forth to battle 
the one to sustain the other—the weapon to befriend the 
man, the man to uphold the cause. 

The weapon—be it rifle or pistol or a vast complex of 
controls and equipment to send a missile into space to stop 
the enemy there—the weapon becomes a companion in 
danger. Thus the armament, the weapons, the ammunition, 
the rockets, and the torpedoes that make up the category of 
modern ordnance become lifesaving, home-defending hel; 
mates that are entitled to be called by their right names 
individually and collectively. 

It is to be hoped that this plea for accuracy will not be 
interpreted as leaning too heavily toward the traditional. W« 
make no apologies in recalling the traditional viewpoint as 
opposed to the slipshod labeling of thoughts and materials as 
something they are not. 

\ great deal of the experimentation of today in the field 
of rockets and missiles goes back generations. True enough, 
today’s progress is phenomenal in all departments of scienc« 
and engineering, and in none more prominently than in 
weaponry. The danger lies, we think, in the false labeling 
of things as they are and as they have been known in the 
past. Tradition in this respect is a guiding star to be re 
spected and not to be shot at—with “hardware.” 

Consider the United States Marines: Their bravery, esprit 
de corps, discipline, and heroism are among our greatest 
national assets. Would the glib commentators who refer to 
our ordnance or weapons as “military hardware” dare to use 
the term to describe a Marine’s rifle? As well call the Great 
Seal of the United States a “trademark”! The perpetrators 


of such sacrilege should be shot at sunrise—or sooner! 





Two New Missiles 


A test model of the Army’s Nike Zeus antimissile missile is shown above being fired at the White Sands Missile Range, 
N. Mex. (Army photo). The German-developed Cobra antitank missile below is being tested by the Marine Corps. A 
wire-guided weapon, the Cobra can be directed to its target by moving a lever on a control box (Marine Corps photo). 
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Dr. Wernher Von Braun Addresses 
Annual Meeting Of Cleveland Post 


“A technological victory in our civiliza 
tion 1s just 


the battlefield,” Dr. Wernl 


as important as a victory on 
director, Development Operations 
sion of the Art 
told A.O.A 
Post at their 
Tuesday Decem! 
Hilton Hotel 
Chis ama 
of the rol 
to a Cal 
L.O.A 


world of th utur woke 
audience of more than 800 
bers and was presented tl 1 
dict Crowell 

Weatherhead 

Crowell 

Brig. Gen 

organizers 

L.O.A 

ist and ban 

Wars | al 

‘distinguishes 

curity of the 

peace throughout 

Dr. von Brat 

of the Jupiter missile w 
try an IRBM capability 
of three year 

such a complex 

we are not 

into space, he said, is that there 


national decisior undertake 


scaie space 


Dr. Wernher von Braun, left, recipient of the Crowell Medal, is congratulated 
by Col. R. R. Caldwell, commanding the Cleveland Army Ordnance District; A. J. 
Weatherhead, Jr., Cleveland Post president; and J. E. Trainer, Post vice-presi- 
dent. Dr. von Braun was the principal speaker at the Post's annual meeting. 
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limken, Timken Roller Bearing Com- 
Rear Adm. J. A. Kerrins, 
mander, Ninth Coast Guard District; 
E. F. Thomlinson, B. F. Goodrich Com- 
pany; and Col. Leo A. Codd, executive 
As- 


ert 


pany ; com- 


vice-president, American Ordnance 


sociation, Washington, D. C. 


Leo A. Hoegh Addresses 
Fall Meeting Of The 
Quad Cities-lowa Post 

More than a hundred 


guests attended the fall 
Quad Cities-lowa Post at the Rock Island 


and 
the 


members 


meeting of 


Arsenal Post restaurant, Rock Island, III. 
Following a reading of the preamble of 


the A.O.A. constitution, Post President 


Among guests at Post meeting were, left 
to right: Col. C. J. Williams, commanding 
officer of Rock Island Arsenal; A. L. 
Lundy, Post president; D. L. Meyers, Post 
secretary; and Leo A. Hoegh, Director of 
the Office of Civil and Defense Mobiliza- 
tion, who gave the principal address. 


4. Linton Lundy introduced the members 
seated at the speakers’ table. Col. ¢ J 
Williams, officer of 
Arsenal, 


commanding Rock 


Island welcomed the members 
and guests and praised the large turnout 

Col. C. W. Hurlbut, 
the Ordnance Weapons Command, repre- 


A.O.A, 
ing a framed certificate to Alex Matheson, 


commander of 


sented Headquarters in present- 
past president of the Post, for outstanding 
performance in the field of national de- 
fense. 

The principal speaker Leo A. 
Hoegh, Director, Office of Civil and De- 
fense Mobilization, and a former Gover- 
nor of the State of Iowa. The theme of his 


was 


presentation was “Mobilizing the Nation 
for Civilian Defense.” 

The speaker pointed out the desire of 
the Government to work diligently toward 
the but stated that 
until we can be assured that peace will be 


insurance of peace 
obtained it will be necessary to continue 
our defense measures. A large part of our 
defense potential, he said, lies in our abil- 
ity to retaliate after an initial blow is 
struck, and our retaliation capability de- 
pends upon the protection of individuals 
and vital industries. 

Governor Hoegh then outlined the aims 
along defense lines 


of the Government 


744 


including preparedness of our military or- 
ganization; preparedness of, and by, indi 
viduals ; capability of government to sup 
port these activities; and capability of 
retaining industrial retaliatory power after 
a surprise attack. 

Inherent with these points, it was noted 
that 


stand shoulder to shoulder with military 


civilian defense mobilization must 
defense mobilization if a real defense plan 
is to be meaningful. Governor Hoegh out- 


lined actions to be taken by individuals, 


industry, and government in order to 


implement an effective defense 

the 
actions already accomplished, such as the 
that 


operates nationally within fifteen seconds, 


In closing he described some of 


development of a warning system 


the wide dispersal of available hospitals, 
and an $8 billion stockpile of materials 
for retaliatory purposes. He also indicated 
that present-day costs of a fallout shelter, 


] 


built to approved plans, would be less 


than $300. 





A.O.A. Executive Technical Board 
Reports Progress At New York Meeting 


> picture of the progre 
was drawn 
L.O.A 


made their re 


the 


sentatives of the various 


over past year 
Divisions when they 


the 


cal 
Technical Board 


Club New 


ports at Executive 
meeting at the University 
York City last December 

Reports were made by Dr. E. \ 
Tire & Rubber (¢ 
ron, Ohio, on the Artillery 
by Robert L Mason & Hanger 
Silas Mason Company, New York 
Warhead Artillery 
Ammunition Division 

Maj Edward P. Mechling 
director technical operations, 
Headquarters, Washington, D 
the the ¢ 
Tactical Vehicle Division, and 
F. L. Akenbrandt, Radio (¢ 
\merica, Camden, N. J., 
future 


Lucas 
Firestone ompany, Ak 
Division and 
Telford, 
City, 
on the Bomb, and 
stafl 


\.0O.A 
( dis 


Gen 
for 


mhat 
Oo vat 


Maj 


orporation 


cussed activities of 


gave at 
plans for meetings 
tronics Division 

Ralph L. Goetzenberger 
Honeywell Regulator Con 
invited Ger 


Fire Cor 


ington, D. C 
to comment on the trol Ir 
ment Division, while C. L. Eksergiar 
Heintz Division, Kelsey 


Philadelphia, Pa., wa 


Haves Company, 


called upon to tell 


of the activities in the Missiles and Astro 
nautics Division 

Edwin W. Raw 
lings, General Mills, Inc., Minneapolis 
Minn., J. M. Ewell, Procter & 


Company, Cincinnati, Ohio, told 


In the absence of Gen 


Gamble 
listeners 
that the Logistics Division tentatively has 
planned to have sections in the areas of 
Distribution and Controls, Logistics Plans 
and Requirements, Maintenance, and 
Transportation 

The the Ord- 


nance Division was given by Dr. G. R. 


report of Underwater 
Tatum, Vitro Laboratories, Silver Spring, 
Md., and Wilbur J. Reitze, Esso Standard 
Oil Company, New York, told members 
of the activities of the Materials Division. 

Activities of the Production Techniques 


Division were covered by J. M. Gruitch, 


Industries, Inc 
the Castings 


ACI 


who 


New York City 


said Section has been 


newly organized top industrialists 
as members of steering committes 
lohn W. Kraus hompson Ramo Wool 
dridge Inc., Cleveland, Ohio, reported on 
Handling 


Division Chairman 


Division 


the Packaging and 


Research Ira Ross, 
of Cornell Aeronautical Laboratory, Inc., 
Buffalo, N. Y., re that 


satisfactorily, 


ported his group 

and C 
Instrument 
Company, Cleveland, told of the 
of the Standards and Metrology Division 
to Dr hilip H. Burdett, 
Arms ( Bridgeport 
Small Arn 
Division 


Army Ordnance QDRI Program by hold 


is progressing 
Thorpe Thompson, Cleveland 


meeting 


\ccording 
Remington 
Conn., the 


Ammunition 


mpany, 
Small Arms 


' 
the 


s and 


assisted in 


ng a special meeting at the request of 


Maj 


, gen ral I Lrmy 


Schomburg, command- 
Mis 
Ala 


Salvo 


Gen. August 

Ordnance 

ymand Arsenal, 

\t lis 1 ing briefing on the 

Program was given 
General Mechlir 

of the A 


» effectiveness of the 


summarized the tech- 
gram sociation, analyz 
work in thre« 
inge of information, 


areas They are: exch 


response to requests for information and 


and presentation of industrial 


He stated 


with the 


adv ice, 


views that the amount of co- 
is it 


1 
Ord 


| that it is important 


operation services 


using 


creasing, particularly with Army 


nance. He emphasi 
that the Divisions constantly review their 
programs and organization to maintain 
a complete technical coverage in the area 
of all present weapons 

will generally be 


called 


Locisti Ss, he said, 


replaced by a new publication 


Weapons TECHNOLOGY which will pub- 


lish papers presented at Division meet- 


ings. Logistics will be reserved for tech- 
nical papers from the Logistics Division. 


Col. Henry N. Marsh, A.O.A. 


president in charge of Divisions, urged 


vice- 


Division chairmen to make recommenda- 


tions to General Mechling concerning the 
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consultants they would like to have for 
their Divisions. 

E. L. Baugh, Cadillac Motor Car Divi- 
sion, GMC, Cleveland Ordnance Plant, 
Cleveland, Ohio, who is general chair- 
man for the national Technical Divisions 


and Sections, cautioned Division chair 


men on the importance of maintaining 


activity in the Sections in order to main- 
tain sufficient interest to retain capability 


at that level 


Frank LD. Peltier, Rydal, Pa., chairman 
of the Ad Hox 
tion for Value 


this committee recommended that an Eco 


Committee on Organiza 


Engineering, reported that 
Division be established 


nomics Analysis 


of which there might be a Value Engi- 


neering Section. It was decided that this 
matter would be considered further to be 
sure there is minimum of overlapping and 
duplication and that no Division encroaches 


on the work of a similar group 





Representative Wilson Addresses 
Dinner Meeting Of San Diego Post 


The fall 
Diego Post brought almost 
to the Admiral Kidd Club, 
Calif., on November 24th. 

Hon. Bob Wilson, U. S. 
Representatives, the guest 
introduced by Richard H. Meleney, Post 


dinner meeting of the San 
100 members 
San Diego, 
House of 


speaker, was 


president. Congressman Wilson talked to 
the members about the changing 
of military spending, especially as it ap- 
plied in his district, the San Diego area. 
His prime example was the Convair Divi- 
sion of General Dynamics, once concen- 
trated on military aircraft but now heavily 
involved in the Atlas 


that Atlas was 


also 
well 
Convair 


lopment 


missile. He 
noted operational 


ahead of expectations because 
had carried out much initial deve 
work with its own funds 

slate 


At the business session, the new 


presented and elected 
President T. B. 
Vice 


Air Engineer- 


of officers wa 
unanimously. These are 
Field, 


dent Calvin P 


Convair- Astronautics ; Presi- 


Owen, Jet 


ing Corporation Secretary George B. 


Swanson, Convair-San Diego; and Treas- 


urer C. J. Frandell, Security-First Na- 
tional Bank 
Acker, 
namics Corporation ; 
Aeronautical ; Lieut. Comdr. A. L. 
told, U. S. Naval Reserve (Ret.); and 
Mr. Meleney, Convair. 
On Saturday, January 
held a 
Kidd Club to welcome 
Post Many 


present as well as a repre 


The new directors are: D. B. 


Convair Division, General Dy- 


Curtis Bates, Ryan 


serg- 


15th, the Post 
special reception at the Admiral 
Mr Fiel 1, the new 
president of the new Post 
officials were 
members including ] 


sentative group of 


L. Cox, one of the leaders in organizing 
the original San Diego Chapter—now a 
full-fledged Post. 

During the affair, Capt. J. M. P 
Wright from A.O.A 


ported on the status of the 


Headquarters re 
! 
Association 


recent events in the Washington area, 


studies being made by 


and the forward 
the A.O.A.’s 


at a small dinner 


Technical Divisions. Later 


gathering, there was a 
lively discussion on plans for future meet 


increasing the membershiy 


ings and for 
of the Post 


Conferring at San Diego Post meeting are, left to right: Retiring Post President 
R, H. Meleney; Congressman Bob Wilson, the guest speaker; Post Treasurer C. J. 
Frandell; and T. B. Field, newly elected Post president. Representative Wilson 
spoke to the nearly 100 members about the changing impact of military spending. 
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Admiral Stroop Is Guest Of 
Honor At Birmingham Post 
Anniversary Celebration 


rhe thirtieth anniversary of the Bir 


mingham Post was celebrated by a great 


} ] 


gathering of members on Tuesd: De 


iy | 


cember 8th, at the Birmingham Country 


Club, Birmingham, Ala. The crowd 


cluded many members from other areas 
and military department guests who wert 
in town to attend the Southeast Exhibit 
of Business Opportunities 

Rear Adm. P. D. Stroop, Chief, Bureau 
of Naval Weapons, the 


interesting progress 


guest of honor, 


gave a most report 


A. B. Schwartzkopf, retiring Birmingham 
Post president, left, chats with Rear Adm. 
P. D. Stroop, Chief of the Bureau of Na- 
val Weapons and guest of honor, and 
Col. W. A. Davis, a director of the Post. 


on the Navy’s missiles that was illus 
trated by colored slides showing missik 
in action and under test. He brought t 
apidience up to date with a brief not 
expectations for the Eagle air-to-a 


missile, in the early developmental stag¢ 
, 


and recent shots of the sophisticat 


underwater missiles, Asroc and Subrox 

The Admiral 
ational 
from the 


the hattle 


also described the oper 


status of all the Navy missik 


IRBM 


Sidewinder air-to 


giant Polaris down 
-proven 
missile 
,. B. Schw irtzkopf, presiding office 
l Post 


preliminaries that the members! 


president, reported dur 


retiring 


committee had brought in about 450 ne 


members 


increase for the ‘ and that 


1 


program of quarterly luncheon meeting 


exceeded all expectations. He expressed 


to Col. W. A. Dav 


Birmingham Of: 


particular gratitude 


commanding officer 


nance District, and a director of the | 


for his great help in both activities 

The 
the coming 
bert E 


cepted 


nominating committee's slat 


year was presented by 
Smith, Jr., chairman, 

Lewis F 
Aircraft Corporatior 
Post president. Lieut. Col. ] 
Cotten, and Co 


were reelected as vice 


unanimously 
president of Hayes 
was elected 
Frank Curry, Robert D 
Ralph E 


president, 


Parker 
treasurer, and secretary, r« 
are Chark 


O'Neal. Don Cun 


spectively. The new directors 


B. Pharo, Jr., W. B 
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ommande1 
g. Gen. M 

The invocation was given by Colonel \. Doster, Air National Guard; Capt. J 
Curry who was also responsible for the W. Molesworth, inspector, naval material 
excellent arrangements at the club. Capt. Atlanta, Ga.; Col. J. S. Pirrucello, Ai 
]. M. P. Wright brought a brief message Force representative, Mobile Air Maté 
from A.O.A. Headquarters in Washing- riel Command; and Claude S. Lawson, 


ton and introduced the guest of honor director and former president of the Bir 


mins, Walter Bouldin, John J. Tumpane, Gen. W. J. Hanna, semior ¢ 
and J. P. Singleton Alabama National Guard; Bri 


Also at the speakers’ table were Maj mingham Post. 


China Lake Post Is Inaugurated As 
Forty-Third Post Of The Association 


[he China Lake Post was inaugurated olli , commanding officer of the Test 
as the forty-third Post of the Association 
with traditional ceremony at the Naval 
Ordnance Test Station Officers’ Club, 
China Lake, Calif., on Thursday, Janu 
ary 14th. Association members at NOTS 
estabiished the China Lake Chapter in 
December 1954 as a unit of the Los helped t a successful g 
\ngeles Post with an initial membership 
of forty. Now, after six years of steady he charter was presented on behalf 
ictivity and a membership averaging f » national Board of Directors by 


about 200, the new Post is a welcome Cay J). M. P. Wright from A.O.A, 


uddition to the thriving A.O.A. com- Headquarters who discussed 


lunity. 
Los Angeles Post officials drove 1 at the head table 
assist in the installation led by ae ol i nam officials 
Geffs, A.O regional vice-president (Angele 
Others in the party were C. C. Gabriel Lean, tecl 
son, chairman of the board, Los Angeles director 
Post; Hayward C. Thomas and R. Q. deputy commandi 
Parsons, Post directors, and R W. Post vice pre sident ; John Cox and 
Reniers, secretary. Koontz, Post directors l 
[he dinner and reception were attended 
by a representative group from all activ- 
ties of the Test Station including previ- i iura Patton, secretary; and the 
ous chairmen of the Chapter. l | tay Angelo, 
H. G. Wilson, charter president of the S. Gould, James Metcalf, and 
new Post, opened the meeting with a Progratr hairman W Hampton who 
warm welcome to the members and the s responsible for the excellent arrange 


Los Angeles contingent. Capt. W. W. ments for the meeting 


Attending inaugural meeting of China Lake Post are, left to right: Hayward C. 
Thomas, director, Los Angeles Post; C. C. Gabrielson, chairman, board of di- 
rectors, Los Angeles Post; Capt. J. M. P. Wright, A.O.A. national Headquarters, 
who presented the charter to the new unit; H. G. Wilson, China Lake Post presi- 
dent; R. W. Reniers, secretary, Los Angeles Post; R. C. Geffs, regional vice-presi- 
dent of the Association; and R. Q. Parsons, a director of the Los Angeles Post. 


General Toftoy Receives 
Campbell Gold Medal At 


Proving Ground Ceremony 


Maj. Gen. H. N. Toftoy, commanding 
general, Aberdeen Proving Ground, Md 
was presented with the American Ord 
lance Association's Campbell Gold Medal 
it a special ceremony in the general's 
office on Tuesday, February 2nd, the 
presence of all the chiefs of divisions and 
departments of the proving ground 

The Lieut. Gen. Levin H. Campbell 
Gold Medal was founded in honor of Gen 
eral Campbell, a distinguished Chief of 
Ordnance in World War II and president 
of the Ordnance Association from 1953 to 


1955. The medal was awarded by the 


Maj. Gen. H. N. Toftoy, commanding gen- 
eral of Aberdeen Proving Ground, center, 
receives Campbell Medal from Lieut. Gen. 
L. H. Campbell, Jr.. World War II Ord- 
nance Chief, right. Col. L. A. Codd, A.O.A. 
executive vice-president, read the citation. 


Board of Directors of the Association to 
General Toftoy for his outstanding par 
ticipation in the American missile, rocket, 
and space programs since World War I] 

Col. Leo A odd, executive vice 
president of the ssociation, spoke to the 
gathering, extolling the great improve 
ments in American weapons made possible 
by the work of the proving ground and 
praising the many years of outstanding 
and devoted contributions made by Gen 
eral Toftoy himself 

Colonel Codd then read the following 
citation accompanying the medal: 

“A pioneer in modern rocketry, General 
Toftoy is the personification of American 
technical and scientific armament progress. 
He has been associated continuously with 
the Ordnance guided-missile program 
since the Second World War. He has 
every right to the title, ‘Mr. Missiles,’ 
affectionately bestowed upon him through- 
out the Army and industry 

“A graduate of the United States Mili- 
tary Academy, a former artilleryman, and 
the holder of many decorations by the 
United States and foreign governments, 
he has filled with distinction numerous 
assignments of the highest responsibility. 
One of his masterful achievements was 
the selection of the group of German mis 
sile experts who, at Redstone Arsenal, 
led in the successful development of th 


Redstone missile 
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‘The American Ordnance Associatio1 
takes pride in awarding to General Toftoy 
its Lieut. Gen. Levin H. Campbell Gold 
Medal, founded to honor the Chief of 
Ordnance of the Army of World War II, 
under whom General Toftoy first served 
as an Ordnance officer.” 

General Campbell, who was present for 
the occasion, draped the beribboned n 
on General Toftoy 


and recounted his 


many fine achievements and outstanding 


service to 


Army ( 
many years of devoted duty. 


Irdnance 


Dr. H. J. Stewart Discusses 
NASA Space Program At 
Washington Post Meeting 


Previous recipients of the award 


K T. Ke ller, 


were 
Mis 
John , 
Army ; 
Staff, 
bal 
1; and 
Chief, 


Director of Guided 
siles, Department of Defense; 
Slezak, Assistant Secretary of tl 
Nathan F. Twi 
\ir 


istician, 


December was an ama 
ie turnout of \ Post members 
Gen wining, Chief of 


H 


Proving Gr 


U. S Force - Robert Kent 
A berdeer 
\dm. Frederic S. Withington, 


Navy Bureau of Ordnance. 


| 
yuri 


Rear 





Y . ’ . ry . fornia It 
Casting Section Holds Technical 
Meeting At Watertown Arsenal, Mas: 


Watertown Ar 


successful 


1, Watertown, Mass., 


host to a meeting of the 


recl 
the 


asting Section, Production 
Noven 


Section Chairman 


Jivision, in iber. Under 


of well C, 
Na- 
Com- 


vice-president for research, 


any, Cleveland, Ohio, advanced theory 
discussed, 
At the dinner meeting, where the toast 
Maj 

commanding 
Missile 
were preset! 
of the 


£ 


was Gen. August Schom- 


new general of the 


Ordnance t 


rmy at- 


Command 
ted an unu 
the 
iced in the first 
1644 

Watertown 


} 
suai me- 


meeting in forn a 
slag prod An 


cTi- 


n blast furnace 


iw 


Papers presented by 


Arse- 


1 scientists included: “Theoretical Cor 


siderations in Vacuum Melting of Steel,” 


by 


ter 
CLontaiming 
rous Content,” 


lurgical 


Shown below are those attending the first meeting of the A.O.A. Production Tech- 
niques Division Casting Section at Watertown Arsenal 


is in center flanked by Maj. Gen. August Schomburg, commanding general, Army Ord- 


ing High-Strength Steel,” by P. 


J. Zotos; “Vacuum Melting and Cast- 
S. Schaf- 
- “Mechanical Properties 
and PI 


Holmes; “Metal 


High-Strengt 


of Steels 
Low Sulphur 


D 


ospnho- 


by K 


Size Factor 


in 


Propulsi 
stitute 
the space administr: 


Steel astings by 
“High-Strengt! 


by G 


Quali 
D. Cl 
\r 


ings,” 
from Frankford 
gassing and ame fiecting 
\luminum * 
Industry papers presented we 
Sand 


Yearly, 


the Quality of 
re 
and Sodium 
National 
Company 
by L. R. Nile, ‘oun 
Va.; “Ceramic Shell Molds,” by I 
arr, Precisi Metalsmiths, Inc 

id; “Pressur 


Castings 


Silicate,” 
Malleable & 


Shell 


a & 
Steel Cast- 
Mold and 


Lynchburg | 


by 
ngs Resin 
Core,” 
iry, 
Pouring of 
yhite Molds,” 
W 
lries, Chic 
Molds,” | 


Division, ( 


in (ray 


Zickefoose, Griffin heel Divisior 
Steel Fou 


‘Metal 


nal 
oundry 


ican 
Also, 
Central | 


io 
B 
neral 
tors Corporation, Saginaw, Mich.; 
vanced 
Dudley, 


Foundry 


Vv K Bly, 


Mo 
“Ad 


Design Techniques,” by 
Works, 
nd “Ad 


t Mercury 
Springfield President S. I 


Magee opened the 
Company; a 


spectior 
Albion 
Micl 


Techniques,” 
hle 


Malleab 


tor of Res 


Head 


Mass. Chairman S. C. Wasson Lire 


Force 


nance Missile Command, left; and Col. C. E. Rust, commanding officer of Watertown. 
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Capt. K. M. Tebo, U.S.N., 
Speaks On Polaris Program 
At Tri-Cities Unit Dinner 
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Office in November. Members and guests 
assembled at the Binghamton (N. Y.) 
Country Club for a reception and dinner 
preceding an excellent presentation of the 
Polaris program by Captain Tebo. 

The captain, who is head of the Pro- 


gram Evaluation Branch for the Polaris 


weapon system, told of the early develop 
ment tasks, and by the use of slides 
brought the audience up to date on the 
missiles and sub- 


current status of the 


marines that comprise the system. 





Panhandle Chapter Of Mid-Continent 


Post Inaugurated At Amarillo, Tex. 


A.O.A. the Texas Pan 


handle 
when over three-fourths of them turned 


members 1n 
area established a new record 
out to celebrate the inauguration of the 
Panhandle Chapter of the Mid-Continent 
Post. This held on 
Wednesday, January 13th, at the Colonial 


Inn, Amarillo, Tex., with members pres- 


initial meeting was 


ent from Amarillo, Pampas, and Borger. 

[he original count of members in the 
Panhandle area was about thirty when 
Drummond, manager of the 
Pantex Plant, Mason & Hanger-Silas 
Mason Company, assisted by W. R. Rol- 
len and M. R. Hill, led a drive to spread 
the name of the A.O.A. in the area. At 


ceremony 


John C 


the time of this installation 
there were eighty members enrolled and 
sixty-four in attendance 

of the 
organizing committee, called on one of 
the distinguished members, W. W. Ward, 
for the invocation, introduced the guests 


at the head asked Mr. Hill, 


chairman of the committee, 


Mr. Drummond, as chairman 


table, and 
nominating 
for his report which was approved unani- 
mously, there being no additional candi 
dates proposed from the floor 

officers of the new Pan- 


President, M. E. 
Hanger- 


[he charter 
handle Chapter are: 
Shaw, fiscal manager, Mason & 
Mason 


Lieut 


Silas Company; executive vice- 
Col. M. J 


Pantex 
Don 


president, Brudigam, 


commanding officer, Ordnance 
Plant; 
Cabot Shops, Inc., Pampa, Tex.; Clifford 
H. Mihm, Philtex Plant, Phillips Petro 
leum Company, Borger, Tex Maj 
Bobby M. Scott, Amarillo Air Force 


Base; and R. B. Carroll, production su 


vice presidents : Forsha, 


perintendent, Mason & Hanger-Silas Ma 


son Company; secretary, W. R. Rollen, 


personnel supervisor, Mason & Hanger- 


Mason 


Jacobsen, 


Silas treasure 
B. O. 1 
Mason & Hanger-Silas Mason Company 

Mr. Drummond turned the gavel over 
Shaw intro- 


Company ; 


mechanical engineer, 


to President who in turn 


duced his confreres in office and those 


members who had driven 60 miles from 


J. C. Drummond, organizer of new Pan- 
handle Chapter, right, congratulates M. E. 
Shaw, first president of this addition to 
the Mid-Continent Post organization. 

Borger and those affiliated 
of the Atomic En 


Pampas and 
with the local 
ergy Commission 

session it was 


During the business 


planned to hold meetings quarterly as a 
minimum, to establish active committec 
and to spread the membership move into 
other cities and industries of the Chapter 
area 

The charter from A.O.A. Headquarter 
was presented by Capt. J. M. P. Wrigh 
who outlined the aims and future plat 
of the Association and welcomed the ne 
Chapter 

Colonel 


Bruedigam, the new Post ex- 


ecutive vice-president, praised the en- 
thusiasm of the local members and offered 


his cox yperation 





Materials Division Discusses Plans 
During Fall Meeting In New York 


A meeting of the Materials Division 
was called by Chairman W. J 
Esso Standard Oil Company, New York 
City, at the New York Ordnance District 


Reitze, 


748 


in November to discuss the objectives of 


the Division, review its past activities, 


and consider future plans 
Mr. Reitze discussed the organizational 


status of the Division and its relationships 
with other Divisions and Sections. Maj 
Gen. E. P. Mechling, U.S.A.F. (Ret 
A.O.A. staff director for technical oper 
ations, summarized over-all Association 
objectives and procedures to assist the 
Government agencies most effectively and 
recommended proven operational prac 
tices. 

Chalmers Dale, of Charles Hardy, Inc 
New York City, reported on the activi 
ties of the 
of which he is secretary, in the absence of 
A, Be Royal Oak, Mich 


the chairman. Mr. Dale 
semiannual meetings and the plant visita 


Powder Metallurgy Sectior 
Langhammer, 
reviewed the 


tions utilized as educational sessions for 
both Government and industry members 
These, with panel discussions, have en 
couraged the definition of problems and 
the development of solutions. 

The report of the Propellants and Ex 
made by W. B 


Company 


plosives Section was 


Lambe, American Cyanamid 
New York City. Since the spring meet 
ing at Picatinny Arsenal, the Section has 
been largely reorganized. Another meet 
ing of the Steering Committee was sched 
uled for an early date, with the Sectior 
scheduled to meet in the spring. 

The report emphasized the continuing 
Government 


need for close liaison with 


activities to assure submission of sub 


stantial problems susceptible of solutior 


and also noted the need for setting the 


level of technology suitable for Sectior 
meetings. 
F, W. Jahns was introduced as the new 
Plastics 


briefly noted the increasing emphasis ot 


secretary of the Division. He 
the use of plastic materials and the oppor 
tunities ahead for this Section to be of 
service. 

Chairman Reitze announced that it was 
hoped to have the Ceramics Section or 
ganized in early 1960 
T. W. Cooley and T. E. Hamill 
Bureau of Naval Weap 
Con 


mander Cooley discussed the organizatior 


Comdr 
both of the new 
ons, also addressed the meeting. 
and objectives of the Bureau, while M1: 
Hamill outlined 


fining its problems and those of its con 


Bureau activities in de 


tractors. He recommended review of this 
work by Division personnel for action by 
appropriate Sections 

C. H. Staley, Ordnance Special Weap 
ons-Ammunition Command, Dover N. J 
a Division consultant, discussed the OS 
WAC functions and interests. Henry 
Handler, Chief of Army 


Ordnance, Washington, D. C 


Office of the 
explained 
liaison 


his function as _ technical 


sentative of the Chief of Ordnance 


repre 


General Mechling noted that chairmen 
should request the appointment of any 
particular consultants whom they believ 


(Continued on p. 752 
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UNUSUAL CAREER OPPORTUNITIES FOR QUALIFIED SCIENTISTS AND ENGINEERS ... WRITE AVCO/CROSLEY TODAY, 


AVEO /o,ciey 


Crosley Amplifiers— 
Under The 
Polar ice Cap 


Today’s Navy calls for reliability. New 
submarines and surface ships demand 
technical mastery in every phase of 
development. When amplifiers used in 
underwater torpedo fire-control systems 
failed after a few hours of operation, the 
Navy turned to Avco’s Crosley Division 


for help. 


Crosley engineering solved the problem. 
The product: an amplifier that operates 
without failure for 2000 hours or longer. 


Recently the Navy decided to install 
Crosley amplifiers in fire-control systems 
aboard many of its modern vessels 
including the nuclear-powered submarines 
S.S.(N) Nautilus, S.S.(N) Skate, S.S.(N)Sargo 
and S.S.(N) Swordfish. When the Skate 
made its historic journey under the 
Arctic ice cap in 1958, it had Crosley- 
made amplifiers aboard. Today, some ten 
different types of Crosley amplifiers are 
used by ships of the U.S. Navy. 


Crosley’s talent for design, engineering, 
and manufacture of transistorized 
amplifiers has secured an important 
place for this critical equipment. It is 
reflected in airborne television gun- 
sighting equipment purchased by the 
U.S. Air Force, in the huge FPS-26 height 
finder radar for perimeter defense, and in 


the Navy’s Polaris missile system. 


For more information on amplifiers 
designed and produced by Crosley, write 
... Vice President, Marketing-Defense 
Products, Crosley Division, Avco 


Corporation, Cincinnati 25, Ohio. 


One of a series of midget servo amplifiers developed by 
Avco/Crosley for use in underwater fire-contro! systems 











To track 
in trackless 


space ;.. 


Philco has designed and built the 
world’s largest 3-axis tracking antenna 


The world’s largest 3-axis tracking antenna was recently completed at the Philco 
Western Development Laboratories in Palo Alto. It will be used at one of the world- 
wide satellite tracking stations to receive vast amounts of scientific information from 
outer space. By employing the unique design feature of tri-axial mounting, this 
extremely accurate and complex instrument, designed and built by Philco, has com- 
plete flexibility of movement and can provide continuous coverage of telemetered 
information and data from satellites and missiles during any phase of flight. 

At Philco you will find the skills that come from close association with the involved 
problems of planning, developing and implementing advanced space communica- 
tions programs . . . experience that includes the design and construction of antennas 
of many types. Each fully meets the stringent specifications of the military and 
various scientific research organizations. Philco stands ready to fill your specific needs. 


PHILCO CORPORATION/GOVERNMENT AND INDUSTRIAL GROUP 


SE ILCO 


Semoud fre Quality He Wold Che 


Communications and Weapons Systems Division 
Computer Division e Sierra Electronic Division 
Western Development Laboratories 
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MEN WHO KNOW 


FACILITIES, 
CAPACITY AND 
EXPERIENCE, BUY... 


— “fabrication by Mahon” 


Mahon’s Steel-Weld Division has the metalworking facilities and the proven 
ability to take your fabricated-steel work—either mechanical or 
structural—from drawing to finished project. Facilities of the Mahon plants 
include all types of welding equipment backed by machining, assembling, 
testing, painting and other allied functions. Welded steel gives your 
designs greater strength at less weight . . . advanced techniques 

plus ‘old-time’ skill means a better product. . . and a single-source 
responsibility offers less delay, lower costs. For you, ‘‘Fabrication by Mahon’ 
is an assurance of quality and service—competitively priced 

On heavy, large-dimension work in particular, Mahon is unmatched 


WRITE TODAY FOR STEEL-WELD 
LITERATURE OR FOR 
REAL HELP HAVE A MAHON 
SALES ENGINEER CALL 
AT YOUR CONVENIENCE 
Quality-assured fabrication—even to X-Ray 
and Radiographic analysis. 


Mahon-Master of Metals 


THE R.C. MAHON COMPANY «+ DETROIT 34, MICHIGAN 


Manufacturing Plants— Detroit, Michigan and Los Angeles, California SALES OFFICES /or Representatives Located in All Principal Cities 


M A H O N 
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would be of value. Mr. Reitze 
thanked Col. H. G. Jepson, Commanding 


Officer, New York Ordnance District, for 


special 


his hospitality in providing facilities for 
the meeting after which the meeting was 


adjourned 





Aberdeen Post Members Hear Address 
By Col. L. A. Codd At Proving Ground 


members assembled in 
Club, Aberdeen 
Proving Ground, on Wednesday, Novem- 
ber 18th, to welcome Col. Leo A. Codd, 
executive vice-president of the Associa- 
tion. Many saw for the first time the re- 
cent expansion of the club and enjoyed the 


Post 
strength at the Officers’ 


\berdeen 


improved facilities. 

\fter a pleasant reception and dinner, 
Col. James P. Hamill, Post president and 
director of the Ballistic Research Labora- 
tories at Aberdeen, called the meeting to 
order in the main lounge. He introduced 
Colonel Codd as an old friend, a trusted 
adviser, and a loyal citizen who has de- 
voted the past forty years to the aims and 
ideals of the 

Colonel Codd reminded the audience of 
the close ties that the A.O.A. has always 
Aberdeen 


Association 


had with the Proving Ground 


\ssociation was founded there 


1919 


since the 

in October He reviewed the orig 
inal objectives propounded by the charter 
members and stressed the fact that the 
Association has held firmly to its orig- 
inal principles: to remain closely in the 
field of ordnance; to keep clear of lobby 
ing and politics and roles and missions; 
and 


to leave problems of procurement 


contracting to others; and to stand 
strongly for industrial preparedness as a 
vital means of ensuring the Nation’ 
security 

In addition to the original meeting in 


1919, 


the scene of many 


Aberdeen Proving Ground has been 
annual meetings of the 
Association, and 
\berdeen 


to be a red-letter event for all those con 


American Ordnance 


“Ordnance Day” at has come 


cerned with industrial preparedness. 





YOUR 


MARKEM FIELD ENGINEER 


KNOWS THE RIGHT ANSWER TO YOUR 
MARKING PROBLEM 


There’s a fast, safe, low-cost way to 
put clear, durable marks on your 
ordnance item or package —and your 
Markem field engineer can give you 
full facts. He knows which Markem 
machine, printing element and spe- 
cialty ink or marking compound will 
do the most efficient marking job for 
you — depending on the size and shape 
to be marked, rate needed, conditions 
the marking must withstand. Dozens 
of standard direct, offset and screen 


everything industry needs ... for profitable marking . .. since 1917 


process machines ... new Unitized 
Printing Heads to combine with other 
equipment ... special purpose ma- 
chines . . . explosion-proof equipment 
. « « quick-change type for short runs 
... thousands of specialty inks and 
marking compounds including MIL 
spec types — are readily available for 
your needs. Get experienced help— 
call your local Markem man. Markem 
Machine Co., Keene 9, N. H. 


MARKEM 





Lieut. Gen. A. G. Trudeau 
Is Guest Speaker At Fall 
Meeting Of Washington Post 


The November 
Post 
the Army’s Chief of Research and Devel 
Lieut. Gen. A. G. 
guest speaker. The grand ballroom of the 
Willard Hotel 


extensive cross 


luncheon of the Wash 


ington was a splendid affair with 


opment, Trudeau, as 


was crowded with an 
leading 
Capital 


growing 


section of the 
representatives of the Nation's 
and the the 
number of electronic and research plants 


men who manage 
that are being organized in the Washing- 
ton area. 

At the head table 
Stewart L 


all the leaders in the Defense Department 


Post President 


Magee, who presided, were 


with 


and other Government agencies in Wash 
ington concerned with research and devel 
opment. 
General Trudeau made an excellent 
presentation of the broad aspects of the 
and develop 
He illustrated the de 


tails and some of the practical results of 


requirements for research 


ment in the Army 
Army research by means of a series of 
slides and was most forceful in explain 
ing that regardless of the results of re 
date, the 
has not yet been adequately lightened. 


search to soldier’s equipment 


In his remarks the general also issued 


some stern warnings against becoming 


complacent 
He used 


history to 


over our military 


strength 
, 
] 


some tragic examples of ear 


d the 


V 


remu soft 


audience that 


living and weak compromises had led to 


the downfall of many world powers 


Steering Committee Of 
Propellants And Explosives 
Section Holds Fall Meeting 


\ meeting of the Steering Committee 
Propellants and Explosives Section, Ma 
terials Division, was conducted by the 
chairman, C. H. Madsen, 
Chemical Division, U. S 
New York 
November 


The attending members decided to have 


Naugatuck 
Rubber Com 
Philadelphia 


pany, City, in 


during 


a panel presentation for the next meet 
ing of the Section, and it also was pro 
posed to have the meeting at a Govern 
April. 


The members attending included: W. 


ment installation, probably in early 


B. Lambe, American Cyanamid Company, 
New York City; Dr. J. F. Gall, Pennsalt 
Chemicals Corporation, Philadelphia, Pa. : 
Dr. W. J. Taylor, Atlas Powder Com- 
pany, Wilmington Del.; F. N. Hakenjos, 
Hercules Powder Company, Wilmington, 
Del.; J. P. Ziegler, Celanese Corporation 

of America, New York City 
Consultants attended were: Dr 
(Continued on p. 754) 


who 
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Biggest thirst in the universe 


7 . f 
ause 


lved. This ha 


+ 


missile and space systems. 
Dr. Henry Ponsford, Chief, Structures Section, discusses valve and 
fuel flow requirements for space vehicles with DOUGLAS 
Donald W. Douglas, dr., President of 
MISSILE AND SPACE SYSTEMS @ MILITARY AIRCRAFT fi DC-8 JETLINERS & CARGO TRANSPORTS &@ AIRCOMB & GROUND SUPPORT EQ 


March-April 1960 
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Post and Division Activities 





C. S. Davis, 
N. J., and Comdr. J 
Naval Propellant Plant, 
Md. 

Maj. Gen. E. P 


Picatinny Arsenal, 
E Dodgen, vv. S 


Indian 


Mechling, 


Dover, 


Head, 


U.S.A.F. 


Ret.), A.O.A. staff director for 
nical operations, represented the national 
Hea 


Association and 


tech- 
iquarters of the American Ordnance 
discussed the aims and 
Divisions. 


purposes of the Technical 





A. O. A. Fire Control Group Considers 
Mass Production Of Modular Designs 


Vitro Laboratories, 
chairman of the 
Control 


W. G. 


Silver 


Shaffer, 
Md., 


Subcommittee, 


Spring, 
Evaluation Fire 


Section, Underwater Ordnance Division, 


called a Section at the 


W. L York 


City, on December 3rd. The purpose of 


meeting of the 
Maxson Corporation, New 
the meeting was to consider the feasi- 


bility of modular designs for electronic 


components which could be produced 
by hand in time of peace but convertible 
to automatic production techniques in 
time of emergency. 

\ttending members heard reports based 
upon actual or developmental progress in 
Avion Division, ACF 


” described 


the art 
Industries, Inc., Paramus, N. 


S. Romano, 
the experience industry has had with 
techniques. J. W. Herring, 
Electric Boat Division, General Dynamics 
Conn., spoke of 


“Tinkertoy” 


Corporation, Groton, 


SPRINGFIELD 


Redstone Trainer 


progress made in the development of 


micrecircuitry, and outlined its potential 
advantages 
C. B 


dustries, Inc., 


Smith, Erco Division, ACF In 
Riverdale, Md., 


experiences. S. J. Campa 


revic wed 


“plugboard” : 
nella, Melpar, Inc., Falls Church, Va., 
discussed the new development kno\ 
“Mini- Mech.” 
Bureau of Naval Weapons, 
formed by the merger of BuOrd and 
BuAer, was discussed by M. C. Hansen 
of BuWeps. 

Mr. Campanella presented the 
ulations of Maj. Gen. E. P 
U.S.A.F. (Ret.), A.O.A. staff 


for technical operations, for the excellent 


The new 


congrat 
Mechling, 


director 


work by the Subcommittee on its report 
“The 
Computers.” This report will be published 


Problem of Analog and Digital 


in the March issue of Locistics 


PICATINNY 


CONTRACTOR 


; + 
ARMY 


typical examples of outstanding 


John Litsios, Maxson Corpora 


tion, arranged a luncheon meeting with 


several compan) vhich led to 
individual discussions of the various proj- 


ects in which Maxson is active. 


Rochester Chapter Hears 
Discussion Of Chemical And 
Bacteriological Warfare 


Che fall meeting of the Rochester Chap 


ter, Empire Post, was devoted to a dis 


chemical, bacteriological, a1 
radiological (CBR) 
by Col. Donald | 
ofhcer, Chemical 
Edgewood, Md. 

Over 120 members and guests met at 
Hotel, Roche ster, 
November 24th, for 

j 


preceding Col 


cussion of 
warfare conducted 
\ anka, commanding 


Warfare 


Laboratori S, 


the Rochester Sheraton 
N. Y., on 
the reception and dinner 


nel Yanka’s talk. Lee H 


chairman, 


Tuesday, 


Orpin, Chapter 
presided and introduced the 
speaker 

Colonel Yanka emphasized the need for 
all American citizens to know more about 
CBR 


and how 


warfare—how the agents are used 


to defend against them; other 


1 


Wise their empl 


ht 


yyment by an enemy mig 


create unnecessary panic through fear of 


a weapon about which the public has 
to keep informed 

We must 
in World War II t 
is equally compete 
field to 


powers 


ensure 


ir re 
Irage 


discot 
He noted 
gone far in th 
World 


plant was now in c 


developmet 
War II and 


ntrol of 


gases in 


munists. 
Colonel Yanka stated that the pri 
needs regarding CBR weapons 


le tanding 


were bet 


ter national un of their nature 
and to provide ourselves with broad capa 


bilities in this method of warfare 


Metal Working Lubricants 


Section Discusses Cutting 


achievement in mechanical, electronic, and 
electromechanical development to meet the 
many and varied needs of our modern Army, 


Oils At Detroit Arsenal 


A meeting of the Metal Working Lubri 
Section was conducted at Detroit 
Arsenal, Detroit, Mich., on November 17, 
1959, by George W. Gleim of the Bay- 
onne Refinery, Esso Standard Oil Com- 
Jayonne, N. J. 


initially discussed the 


cants 


ARMY CHEMICAL. CENTER 


- meu > — 


Flame Thrower Kits 


pany, Chairman Gleim 


work on cutting 


AIRCRAFT 
ARMAMENTS, inc. 


IN ee 


oils being done at the Wright Air Devel- 
opment Center. 

L. H. Sudholz, Mobil Oil Company, 
Brooklyn, N. Y spoke on 


Solution Coolants.” A 


a nai “Emulsion 


2, 8 ee ee 


RIA k RA , and paper on 
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CATERPILLAR ANNOUNCES the 
- New D4 Series C and D6 Series B Tractors 


completely redesigned for greater production and lower costs 





NEW D6 SERIES B 


93 HP 19,495 Ib. 

Flywheel Max. drawbar pull 

Cat D333 6-cylinder Diesel Engine 

5 speeds forward, 4 reverse 

Operating weight, 18,280 Ib. (74” gauge) 
Rugged matched attachments for the D6 and D4 include Bull- 
dozers, Tool Bar, Scraper, Rock Rakes, Winches, K/G Blade, 
Rippers and others. 


NEW ENGINES 
For the D6 and D4, two completely new compact Cat 
Diesel Engines. 25% more lugging ability. Fuel in- 
jection pumps in new, easily serviceable housing. 
New direct acting governor for quick fuel adjust- 
ments, to pick up loads faster. 


NEW INTEGRAL HYDRAULIC SYSTEMS 
The new Cat hydraulic system gives more work power 
at the tools. Under-the-hood mounting of tank, pump 
and valves permits convenient routing of hydraulic 
lines to bulldozer or implement cylinders, frees front 
and rear for optional equipment. 


NEW OPERATOR CONVENIENCE 
Cockpits are all new. Co-ordinated controls reduce 
hand movements and speed every operation. For- 
ward-reverse lever (new on the D4) is next to the 
operator's right hand to speed ‘dozer cycle times. 
Short-travel transmission speed selector shifts gears 
easily, quickly. 


NEW D4 SERIES C 


65 HP 13,000 Ib. 
Flywheel Max. drawbar pull 


Cat 0330 4-cylinder Diese! Engine 
5 speeds forward, 4 reverse 
Operating weight, 11,710 ib. (60” gauge) 


improved starting engine for both tractors has recoil! starter 
for fast starts. Also 12-volt in-seat starting available. 24-volt 
direct electric starting optional. 


There’s no time like now to replace that old tractor, 
upgrade your equipment spread. These two new trac- 
tors answer your need for higher production and 
greater operating economy with great new improve- 
ments plus famous Caterpillar time-proven features. 
Now, for both the D6 and D4 Tractors... dry-type air 
cleaner, hydraulic track adjusters, lifetime lubricated 
track rollers, the oil clutch, the forward-reverse lever. 
Your Caterpillar Dealer will welcome the chance to 
give you complete facts about both the new D6 and 


the new D4... and to demonstrate them on your job. 


Caterpillar Tractor Co., General Offices, Peoria, Ill, U.S.A, 


CATERPILLAR 


Caterpeitar and Cat are Registered Trademarks of Caterpiiiar Tractor Co 





PERFORMANCE 
2-Inch 
Cooling Fan 


AiResearch Minifan* is an ex- 
tremely high performance 400-cycle 
AC motor-driven fan used for cooling 
airborne or ground electronic and 
electrical equipment. Model shown 
has a flow capacity of 53.5 cfm at a 
pressure rise of 3.44 H,O, and 
requires only 69 watts. 

Minifan operates up to 125°C. 
ambient. Its size and weight make it 
ideal for spot cooling, cold plates or 
as a cooling package component. 
The fan can also be repaired, greatly 
increasing its service life. 


Range of Specifications 


¢ Volume flow: 21.5 to 53.5 efm 
Pressure rise: .6 to 3.44 H2O 
Speed: 10,500 to 22,500 rpm 
Single, two or three phase 

power 

Power: 16 to 69 watts 
Standard or high slip motors 
Weight: .36 to .48 Ib. 


A world leader in the design and 
manufacture of heat exchangers, fans 
and controls, AiResearch can assume 
complete cooling system responsibil- 
ity. Your inquiries are invited. 


*Minifan is an AiR h trad k 


~@3----- 


AiResearch Manufacturing Division 


Los Angeles 45, California 
ne etal 


756 
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“Lubrication Practices—Heavy Extrusiot 
Processes” was presented by J. F. Le!and, 
Parker Rust Proof Company, Detroit 
Andrew E. Cichelli, Bethlehem Steel 
Company, Bethlehem, Pa., reported that 
Cutting Fluids had 
parallel work 
done by the American Society for Testing 


Association 


his Committee on 
learned of closely being 


Materials. Consonant with 
policy of avoiding duplication, it was 


decided to obtain more information or 


the ASTM project and to learn of its 
status prior to doing additional study in 
this area. 

Marco 
Philadelphia, Pa., 


of military specifications and the progress 


Frankford Arsenal 
reported on the review 


Pe tromo, 


of efforts to eliminate overlapping 

After lunch, personnel of the Ordnance 
[ank-Automotive Command Laboratories 
conducted the thirty-one attendees through 


the facility. 





Admiral Pirie Is Principal Speaker 
At Detroit Meeting Of Michigan Post 


Some 750 members and guests of the 
Michigan Post gathered at the Sheraton 
Cadillac Hotel in Detroit in December 
for the sixteenth annual dinner meeting 
and heard an address by the guest of 
Pirie, Deputy 


honor, Vice Adm. R. B 
Chief of Naval Operations for Air. 
The admiral, who cited Detroit's new 
role as a world seaport since of opening 
of the St. Lawrence Seaway, said that 
we are dependent upon the seas not only 
for physical security but also for cur eco- 
This, he 


assured listeners, will give Detroit its 


nomic and political well-being. 


rightful place alongside some of our most 
important coastal ports in handling ocean 
going cargo vessels and bring home to the 
Midwest the important fact that the U. S. 
is basically a maritime nation. 


Stressing the problems of our armed 


forces today, Admiral Pirie said that they 
must constitute a nuclear deterrent to ag- 
gressor nations; they must be able to 
handle nonnuclear crises in remote world 
areas; and they must be able to respond 
immediately with crushing nuclear blows 
if deterrence fails or in case crises ex- 
plode into nuclear conflict. 

Mervyn G. Gaskin, Post president, pre- 
John V. Visser, 


Presbyterian 


sided and invited Dr. 
minister, Westminster 
Church, to deliver the invocation 
\. Duffy, a vice-president of Ford Motor 
Company and A.O.A. Council member at 


large, who was recently elected a national 


Irving 


director, was toastmaster. Col. Leo A. 
Codd, A.O.A., executive vice-president, 
iddressed the 
the Post on another successful year in the 


group and congratulated 


service of industrial preparedness. 

In a special ceremony, cups provided 
by President Gaskin and Vice-President 
Arthur G. Wild were awarded to team 
members who helped bring the member- 
ship of the Post up to a grand total of 
5,198 for 1959. 

The winning group was the West 
Team, captained by Roy W. Huber, Ord- 
nance Tank-Automotive Command, whilk 
the East Team was under the command 
of Richard M. Jones. Other members of 


the latter team were Henry Rourke, Ford 
Motor Kenneth C. Smith, 
Continental Aviation & Engineering Cor 

Waindle, WaiMet 
Gordon |. McNeil, 
Lieut. Col 
Detroit Ordnance Dis 


Company ; 
poration; Roger F. 
Alloys 


Standard Products Company ; 


Company ; 


Thomas A. Rice, 
trict; Edward R. 
Trailer Company ; 
Detroit 


Fruehauf 
Mac- 


rust Com- 


Neumann, 
and Murray L 
donald, Bank and 
pany. 
West 


Rapsis, Chevrolet Division, 


ream members were Stanley ] 

General Mo 
tors Corporation; Donald Oldroyd, Jar 
Robert H. Billingsley, 
Kauffman 


Company; and Col. J] 


ecki Corporation ; 
the Budd Company; F. K 
Kelsey-Hayes 
E. Stermer, Ordnance Tank-Automotive 
Command. 

Donald Pippel, Ford Motor Company 
also was honored for setting an all-time 
record for obtainit g, in 1957, the greatest 
number of memberships ever secured by 
any member of the Post 

At the speakers’ table were Comd: 
Gordon Maclane, U. S. Coast Guard Base 
Detroit : Lieut Col | H 
Marine Corps Reserve; Capt. Earl W 


Logsdon, U.S.N., inspector of naval ma 


Scantling 


terial; Brig. Gen. J. H. Weber, command 
ing general, Ordnance Tank-Automotive 
Command; Lieut. Gen. F. H 
Strategic Air Command, Offutt Air Fore: 
Base, Nebr.; Maj. Gen. R. D. McDonald 
Adjutant General of Michigan: Maj. Gen 
H. R. Maddux, Commander Tenth Air 


Force, Selfridge Air Force Base: Col 


Griswold 


J. E. Johnston, commanding officer, Dx 
troit Ordnance District; Lieut. Col. L. P 
Detroit Air Procurement Dis 
Hayes, U.S.N., Broad 
Lieut. Col 


officer 


Money, 
trict; Capt. R. M 
head Navai Armory; and 
John J. Windsor, 
Marine Air Detachment, 
Mich. 

Past presidents of the Post who at 
Moultane, Del S 


Jacobson with 


commanding 


Grosse Ile. 


tended were Louis E 

Harder, and Charles I 
J. Frank Forster, H. Glenn Bixby, and C 
Jack Reese 


committee—also present 


all of the Post’s advisory 
(Contd. p. 758) 
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U. S. atomic submarines are now 
being equipped with the most 


advanced sonar system ever devised. 


Raytheon-working closely with the Navy- 


designed and is producing this equipment. 


—_ 
wm — 
/, NS 
RAYTHEON COMPANY, WALTHAM, MASS. — EXCELLENCE IN ELECTRONICS 
y 





Now offering... 


creative 
careers in 
ordnance 


Expanding operations in an exciting, 
growing company have created un- 
usual career opportunities for ord- 
nance engineers. Assignments on re- 
search and development projects will 
require the mature judgement of from 
two to ten years’ experience in the 
field and present a combination of 
stimulating challenge and an ideal 
professional climate for contribution 
and personal development. 
The company: the Crosley Division 
of Aveo Corporation. There, confi- 
dence and personnel morale stem from 
aggressive management, a progressive 
approach to individual effort, and 
maximum support for all projects. 
Definite creative career opportunities 
are available now. Experienced per- 
sonnel can choose from: 

Ballistics 

Arming and Fuzing 

Non-nuclear Weapons Systems 

Analysis 

Target Damage Evaluation 

Warhead Design 

Shells System Design 

Microminiature Electronic 

Assemblies Design 

¢ Projectile Design 
For complete information, write or call: 
Mr. P. B. Olney, Manager of Scientific 
and Administrative Personnel Dept. 
0-30, Crosley Division, Avco Corpo- 
ration, 1329 Arlington Street, Cincinnati 
25, Ohio. Phone: KIrby 1-6600. 


AVEO fa osley 
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Also at the speakers’ table were A.O.A. 
National Sherrod E. Skinner 
and Robert L. Britton L. 
don, member of Council at large; William 
A. Mayberry, Post advisory 
Charles W 
Herbert R 


Directors 
siggers ; Gor- 
committee 

Post 
White, 


regional vice-president; and Post 


member ; Brownell, 


secretary-treasurer ; 
A.O.A 
Djrectors F Valpey, Irving J 


Russell 


Coates, Lester R 
Downie, William J. Athanson, Neil C. 
McMath, Talbert Abrams, Arthur W. 
Wild, Edward N. Cole, and J. Thomas 
Smith. 


Directors-elect in 


Minett, Kenneth B 


attendance were 

Morrow, Andrew F. Haiduck, 
Bauer, Fred W. Parker, Jr., 
Mirabito. 


rhomas F 
Russell E 


and Paul S$ 





Commissioner J. F. Floberg Addresses 


Meeting Of The Washington Post 


Hon. John F. Floberg, a member of the 
_ S 


the guest of honor and principal speaker 


Atomic Energy Commission, was 


at a special meeting of the Washington 
A sso- 


Thurs- 


Post held jointly with the national 
ciation at the Willard Hotel on 
day, January 2lst 

Ma- 


gee, Post president, after introducing the 


The presiding officer, Stewart L 


head-table guests called on Col. Leo A. 
Codd, A.O.A. executive vice-president, to 
introduce Mr. Floberg, formerly assistant 
counsel of the national Association 


Commissioner Floberg reviewed the 


entire sequence of events in the opera 
tions of the Atomic Energy Commission 
weapon develop 


in the field of nuclear 


ment. His orderly and concise presenta- 
tion of the 
framework for his main thesis, the vita 
United States 


does not accept the cessation of nuclear 


background made a splendid 
, 


need to ensure that the 


‘apons testing without complete and 
thorough safeguards through- 


inspection 
out the world. Mr. Floberg said: 

“For what purpose, however, have the 
As nearly as 


Soviets been negotiating? 


for the purpose of having us 


suspend all nuclear tests while they 


I can tell 
may 
or may not be suspending all of theirs. 
Not only 


sincerely with regard to underground tests 


their reluctance to negotiate 


but the truculence with which they have 
refused cannot help but inspire suspicion.” 
He then 


the shifting but ever-uncooperative atti 


recounted several instances of 


tude of the Communists in the course of 
He noted 


efforts to 


negotiation to date at Geneva 


that “we must continue our 


reach agreement with the Soviets on dis- 


armament as well as on all other issues 


that divide us—but, once again, an agree 


ment that can be policed.” He pointed out 


that we made a mistake between the 


World Wars and in 1949 in disarming on 
the basis of trust that others would do 
likewise—only to find that our trust had 
been misplaced. 

In closing he said: “In view of the in 
tentions, both professed and demonstrated 
of others toward the free world, let us 
reduction in our 


make clear that any 


strength will be on an ironclad basis 
than 


might either make us bait for the predator 


rather under circumstances _ that 
or reduce our capability to help our free 
friends.” 

Guests at the head table were: Acting 
Deputy Chief of Army Ordnance, Brig 
Gen. H. C Director of the 


Development 


Bigelow ; 
Division, Atomic 
Energy Commission, Dr, Frank K. Pitt 
Chief, Defense Atomic Support 
Agency, Rear Adm. Edward N. Parker; 
Director of Special Weapons, Office of 
the Chief of Army Research and Devel 
opment, Maj. Gen. William W. Dick, Jr.; 
Office of 


Reactor 


man ; 


Director, Special Projects, 
Atomic 
ward R 


Also, 


Energy Commission, Capt. Ed 
Gardner 

Office of Re 
search and Engineering, Department of 
Defense, Dr John B. Macauley; 
tor, Weapons Systems Evaluation Group 
Department of Defense, Vice Adm. John 
H. Sides; General Manager, 


Atomic Energy Commission, R. E. Hol 


Deputy Director, 


I ire 


Deputy 


lingsworth 

Also, Chief, Bureau of Naval Weapons, 
Rear Adm. P. D. Stroop; Assistant Dep 
uty Chief of Staff, Development, for Nu 
Irving I 
Atomic En 
Office of the Chief of 
Capt. J. N. Shaffer 
Washington 


Association 


clear Systems, Brig. Gen 


Branch, U.S.A.F.; Director, 
ergy Division, 
Naval Operations 
U.S.N.: and vice 
Post, 
William E 


president 
American Ordnance 


Haines 





Hartley A. Soule Is Principal Speaker 
At Winter Meeting Of The Dixie Post 


tional Aeronautics and Space Administra 
Over 200 


assembled for the 


At the winter dinner meeting of the 


\. Soule, assistant 


Center, Na 


Hartley 


Research 


Post, 


lirector, Langley 


Dixie 


tion, was the guest speaker 


members and guests 
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Plasma jet develops and maintains 
temperatures to 30,000° F. 














blar furnace with 
perature capabilities to 6,000° F .. 








about high temperature studies 











WESTERN GEAR IS MAKING THEM 


Yes, Western Gear's Research and Development department is making inten 
sive studies in the metallurgical and thermoelectrical fields to temperatures 
of 30,000 degrees Fahrenheit. 

Such studies enable our research engineers to make important contributions 
to major industrial and military programs contracted through our Systems 
Management Division. 

Let us show you how we can put our advanced knowledge and facilities to 
work for you. High level confidential consultations without obligation 

Write on your letterhead to Systems Management Division, P. O. Box 182, 
Lynwood, California. 


WESTERN GEAR CORPORATION 
SYSTEMS MANAGEMENT DIVISION 








CLEAN-UP 


PRODUCTION 
PROBLEMS 
QUICKLY, EASILY 








AUTOMATIC PRECISION 


PARTS CLEANER 











Cobehn precision parts cleaners are en- 
gineered for use on assembly lines where 
large numbers of semi-conductors, gear 
clusters, bearings and other small elec- 
tronic and electro-mechanical components 
are cleaned on a continuous production 
schedule. Oil, grease, silicone lubricants, 
rosin flux and other foreign matters are 
safely and economically removed in 
seconds. 


FEATURES 


Uniformity in Cleaning Technique 
Close Control over Solvent Costs 
Controlled Rotation of Parts During 
Cleaning 

Elimination of Chilling & Condensation 
integral Ventilation System 


Chemically Cleaned Parts Without Film, 
Residue, or Corrosive Effect. (Fraction- 
ally distilled Cobehn solvent far ex- 
ceeds Fed. Spec. P-S-661b) 


A Cobehn portable 
parts cleaner 
Model No. 
1-2BC-2S.2 


For specific information about your 
critical cleaning problems, send prod- 
uct information and production re- 
quirements. 


behn ... 


226 Passaic Avenue 


Caldwell, N. . CApital 6-6675 
See us at the I.R.E. Show—Booth #4106 


760 
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reception and dinner at the Fort Eustis 
Officers’ Club, Va., on Monday, Febru 
ary Ist. 

The Post’s first vice-president, H. (¢ 
Duncan, as toastmaster called on Ulysses 
Cormier, Naval Weapons Station, York- 
town, Va., to give the invocation. He then 
introduced the new president of the Post, 

saker, ITI, who outlined the pro 
grams for the year 

Col. W. T. Watkins, A.O.A 


representative, welcomed the guests and 


Elijah 


Council 


presented the Post president’s plaque to 
George Svadeba who had served witl 
distinction as chairman of the early Chap 
ter and later as the first president when 
the Post was founded 

Mr. Soule discussed the program and 
of the Mercury 


project, especially the ground-support fea 


progress man-in-space 
tures, for which he is responsible 
“Despite said, the 


American approach to manned space flight 


other needs, he 
is pursued with major attention to safety 
and economy. Although only one astro 
naut will be selected for the flight, the 
six who remain earthbound will play vital 
roles in the work. 

“They will be located at the master 
control stations at Cape Canaveral, Aus 
tralia, and Hawaii. From these stations 
retrorockets, which will bring the capsule 
back to earth, may be fired in 
a fault in the automatic 


event of 
pilot failure or 
firing system. Once these rockets are fired 
high over the Pacific, the capsule will 
slow down until it parachutes into the 
\tlantic. Navy ships, spaced 
the Atlantic, will return the man to land 
Constant radio communications will de 


throughout 


termine whether the astronaut’s physical 
condition will permit completion of the 
flight.” 

Mr. Soule described the problems in 
volved in establishing and manning a total 
of eighteen tracking stations. This num 
ber assures that the astronaut will be 
under the observation of at least one sta- 


tion at all times 


Dr. Sherwood Githens Tells 
Cumberland Valley Post Of 
Army Ordnance Research 


Army Ordnance research was the them: 
of the winter meeting of the Cumberland 
Valley Post on Thursday, December 3rd, 
at the Officers’ Club, Letterkenny Ord 
nance Depot, Pa. The guest speaker, Dr 
Sherwood Githens, Office of 
Research, Durham, N. C., discussed some 
of the many fields that are being explored 
at OOR. 

Dr. Githens pointed to several exam 
have led 


Ordnance 


ples of basic research that 
directly to great improvements or changes 


in weapons and in some cases in areas that 


were outside the interests of commercial 
research institutes. 

The presiding officer, Post President 
William H. Strauss, introduced the host, 
Col. D. E. Breakefield, commanding of- 
ficer of Letterkenny Ordnance Depot, and 
Col. C. E. Collins, new director of the 
Supply Management Agency, both of 
whom extended a welcome to the mem 


bers. 


N. Y. Post Offers Resolution 
At Industrial Preparedness 
Meeting In New York City 
The following resolution was presented 
by the New York Post at the Forty-first 
Annual Industrial Preparedness Meeting 
Ordnance Association 
City, 


of the American 
held in New York 
1959: 


December 2, 


“Whereas the principle of peace through 
strength is a cornerstone in the constitu 
tion of the American Ordnance Associa 
tion, and 

“Whereas industry and all of its com- 
ponents—the trained scientists and engi 
neers in the laboratories and industrial 
establishments of our country, the execu 
tives and key men in our factories and 
plants, the students at our technical col 
leges, and the artisans of our vast econ 
omy—are united through the American 
Ordnance Ass« 


pledge to achieve peace through strengtl 


ciation in a longstanding 


by providing superier ordnance for our 


armed force s, and 


“Whereas ordnance embraces all weap 


ons, armament, and 


their operation and maintenance whether 


appurtenances tor 


on land, on or under the sea, airborne or 
in space, and 

“Whereas it is vitally important for us 
to advance to the utmost our knowledge 
of ordnance design and production and to 


] 
the ramified tech 


l 
f 


assist in the solution o 


nical, scientific, and economic problems 


incident to ordnance preparedness and 
thus to contribute to the strength of our 
national security and the maintenance of 
peace with rrender of our liberties: 
it resolved by the 
York Post of the 


\ssociation, that in 


“Now, therefore, be 
directors of the New 
American Ordnance 
their opinion America must not rely solely 
on any fixed concept of warfare, on any 
push-button solution to the national de 
fense, and particularly on any theories as 
to a future war being waged successfully 
with a single push button, and further 
that it is the duty of industry and of all 
its components to inspire a national effort 
to renew and reactivate this Nation’s con 
cept of peace through strength by rededi 
cation of industrial preparedness to the 
achievement of goals of greater effective 
ness.” 


(Continued on p. 764) 
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.-10 TRANSISTOR 
TESTING... 


Sorensen has the voltage for it... 
from 600,000 volts to 3 volts. 


Sorensen precision controlled 
power is making a tremendous 
variety of jobs easier in scientific 
and industrial labs, in equipment 
design departments, on production 
lines, and in armed forces 
establishments 

Whatever your power-supply, 
line-voltage-regulator, or 
frequency-changer requirement, 
let your Sorensen representative 
tell you about the Sorensen line. 
You’ll be shopping from the 
largest offering of standard, 
off-the-shelf controlled power units 
in the country. If you’re a careful 
“spec-checker,” you’ll see that 
Sorensen is setting standards 

for the industry 

Incidentally, Sorensen application 
engineers are always glad to 
discuss with you your specific 
requirements. Sorensen & 
Company, Richards Avenue, 
South Norwalk, Conn. 


-- 


Series Q . . . just one selection from 
the most comprehensive power-supply 
line on the market. 
15 models 
Output: 6, 12, or 28 vdc, adjustable, 
approx. =25% 
Regulation: As close as =0.05% for 
line and load combined 
Power capacities: To approx. 200 watts 
Response time: 50 microseconds 
Ripple: All models below 0.02%; 
most below 0.01% 
Input: 105-125vac, single-phase, 
50/60 cps (can be used on 400 cps). 
Write for data sheet DC290. 


S 


CONTROLLED POWER PRODUCTS 
... the widest line lets you make the wisest choice 


4 
SUBSIDIARY OF RAYTHEON COMPANY 
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STEPS IN THE RACE TO OUTER SPACE 


Atomic Pulse Rocket 


This is the Atomic Pulse Rocket, a pot- 
bellied space ship nearly the size of the 
Empire State Building, propelled by a 
series of atomic blasts. 

The enormous rocket (weighing 75,000 
tons fully loaded) is designed to leave 
Earth with a thrust of 100,000 tons. Al- 
together a thousand atomic blasts—each 
equal to 1,000 tons of TNT—are fired 
from a low velocity gun into a heavy steel 
rocket engine ata rate of one per second 
until the vehicle leaves Earth's atmos- 
phere. Then steam and vaporized steel 
maintain the thrust. After transit speed 
is reached, and the propulsion system 


762 


shut off, power is provided by solar bat- 
teries plating the wing and body surfaces. 

Inside the rocket, living quarters are 
situated in the rim of a pressurized wheel- 
like cabin which revolves to provide arti- 
ficial gravity. Radio and radar antennae 
revolve with it. Tubular hydroponic 
“gardens” on either side of the rim grow 
algae to produce oxygen and high pro- 
tein food. 

The Atomic Pulse Rocket could trans- 
port payload to the Moon at $6.74 per Ib., 
less than one quarter the prevailing air 


freight charges over equivalent distance. 
A similar project is past the pilot- 
study stage in the Defense Department. 


ARMA, Now providing the inertial 
guidance system for the ATLAS ICBM 
and engaged in advanced research and 
development, is in the vanguard of the 
race to outer space. For this effort, 
ARAMA needs scientists and engineers 
experienced in astronautics. MAAM4, 
Garden City, New York. A Division of 
American Bosch Arma Corporation. 


AMERICAN BOSCH ARMA CORPORATION 
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Now in magnesium and aluminum 


3 Sete . 


— ms” 








MAGNESIUM LIGHTENS 


AIRLIFT LOADS 


Magnesium sheet, plate, extrusions and castings from Dow 


are finding increased use in all types of military 


equipment that must fly before they fight. 


- — b 
US. ARMY 282663 a | 


THE MULE, M274, with its 
extruded magnesium platform and 
cast wheels, is the Army’s first 
tactical vehicle to carry more than 
its own weight. Designed to oper- 
ate over the toughest terrain, the 
M274 utilizes fully the light, 
strong, durable characteristics of 
magnesium. 


bs 


mobile medical eq? 





self-propelled guns troc 


reed grocers 








| 
| 
| 


> | 
tractors field kitchens trailers 
AIRLIFT EQUIPMENT is an excellent application for 
lightweight magnesium wheels and other light metal compo- 
nents. Vehicles used for airlift and air-drop operations, as well 
as electronic housings and other types of military equipment, 
are made with magnesium. Shown above is airlift equipment 





generators scrapers stof cors 
ideally suited for magnesium and aluminum products such as 
those produced by the new Dow Metal Products Company. 
For more information, contact the Dow sales office near you or 
write to THE DOW METAL PRODUCTS COMPANY, Midland, 
Michigan, Merchandising Department 1020 DFI 


<> THE DOW METAL PRODUCTS COMPANY 
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Division of The Dow Chemical Company 
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Association Affairs (Contd.) 





Packaging and Handling Group 


Holds Meeting At Torrance, Calif. 


A meeting of the Container Design 
Section, Packaging and Handling Divi- 
sion, held durffig November at Torrance, 
Calif., was attended by twenty representa- 
tives of industry and the military services 
to formulate policies, procedures, and 
methods for the group’s operation during 
1960. 

The meeting was called 
\. Kilmer, North American 
\viation, Inc., Downey, Calif. H. F. Me- 
Clellan, Naval Ordnance Laboratory, 
White Oak, Md., told of the interest ex- 


pressed by the Division’s annual meeting 


to ¢ order by 


Chairman H 


in exploring the need for an 
said that 


participant 
index of reusable containers. He 
it is dificult to amortize tooling costs over 
relatively few containers, but compilation 
of existing containers would make it pos- 
sible to take advantage of the work other 
people have done. Another possible solu- 
tion would be to refer to drawings which, 
too, presents obvious problems in order- 
ing from any of the services because of 
the time lag. 

Mr. McClellan 


the Section can be most effective in show- 


stressed the fact that 


ing the military how they can reduce cost, 
veight, and cube by applying newer de 
signing techniques and getting this infor- 
disseminated where it 


mation properly 


can be used by all of industry and the 


military. By pooling information, we 


dividend of simplification 


useful to both producer 


might get a 
which would be 
and user 

The second briefing on the agenda was 


presented by O. R. Brown, Headquarters 





MEETING REPORTS 

Chairmen and Secretaries of 
Divisions and Sections are re- 
winded to submit reports as 
soon as possible after each meet- 
ing so that summaries can be 
published on a timely basis in 
ORDNANCE and INDUSTRIAL PRE- 
PAREDNESS. 


Officers submitting reports 
are requested to emphasize sig- 
nificant actions taken and future 
plans and should list the papers 
presented and other activities. 


Material for INDUSTRIAL Pre- 
PAREDNESS should be in at least 
three weeks in advance of pub- 
lication (e.g., March 10th for the 
April issue) and six weeks in 
advance for OrDNaNce (March 
15th for the May-June issue 











\ir Matériel Command Packaging and 
rransportation Section, and dealt with an 
\ir Force project to categorize Hi-Valu 
Containers. He discussed the container 
project saying that containers in this cate- 
gory are not utilizing all the new design 
and fabrication techniques available today. 

Among the problems presented to the 
Section for action was that of preparing 
an index of reusable containers. The Sec- 
tion concurred that an index of reusable 
containers is vitally needed, and will, if 


presented in the proper manner, reduce 


development costs. As a result of this, 
two task teams were established: (a) 
Task Team One, headed by H. F. Me- 
Clellan, NOL, White Oak, Silver Spring, 
Md., to develop the format for 
the index; (b) 
\. F. Weis- 
Aviation, Inc., 


survey 


presenta- 


tion of the material in 


Task Team Two, headed by 


senberger, North American 


to prepare and conduct a ques- 


tionnaire to obtain indications of the type 


of information to be included in such an 


index and to establish a format for the 


presentation of this material, as well as 


to determine the general interest in such 
an index 


The problem of an Air 


survey also was discussed 


Force high- 
container 


that of 


value 


as was encouraging (Government 
agencies to earmark a certain percentage 


pack- 


aging research and development purposes 


of the money on each contract for 


only 


e REGINALD E. GILLMOR, a former 
member of the Board of Directors of the 
American Ordnance Association and at 
one time president of the New York Post, 
died in Gables, Fla., February 7, 
1960. Until his 

World War II he was president of the 


vice- 


Coral 


retirement shortly after 


Sperry Gyroscope Company and 
president of the Sperry Corporation 
Mr. Gillmor was a native of Wisconsin, 
was graduated from the Naval Academy 
in 1907, and served in the Navy until 
he joined the 
1912 
rest of his 
Navy 


following a 4-year 


Sperry organization in 
He remained with Sperry for the 
except for his return 


First World War, 
London 


careet 
to the luring the 
tour with the 
branch of the Sperry firm. He became 
president of the Sperry Gyroscope Com- 
pany in 1932. 

assignments 
various that 


(Continued on p. 766) 


Among many government 


he undertook at times was 


- 


ree 


MOTOROLA 











CLOUD 9 


J 


ASSEMBLY 
LINE 


RELIABILITY is designed into 
Motorola military electronic systems 
and equipment from the beginning... 
not patched on later...an inherent 
characteristic of all Motorola products 
for three decades. From cloud nine to 
assembly line, from original concept to 
completed military contract, uniform, 
dependable performance under severest 
operational environments is more than 
an objective...it is an obsession at 
Motorola. This spirit motivates 850 top 
scientists and engineers and more 
than 3000 technical specialists in all, 
deployed at Motorola’s six wholly- 
owned facilities, exclusively engaged 
in electronics for defense. 


Consistent reliability in a broad mix of 
military electronic programs has won Motorola 
its reputation and responsible roles in these, 
and other advanced fields: 

¢ Military Communication Systems & Equipment 

¢ Data Transmission, Processing & Display Programs 

* Missile Systems, Electronics & Instrumentation 

¢ Electronic Warfare & Countermeasures Programs 

¢ Anti-Submarine Warfare Systems & Equipment 

¢ Applied Research & Development in Microelectronics 

e Advanced Radar & Sensor Developments 

* Solid State Developments in Materials & Device: 

¢ Navigation Systems & Equipment 

¢ Surveillance Systems 

For more detailed information, a comprehensive 
brochure will be mailed on request 


Qualified technical personne] are invited to 
join recognized leaders in many fields of 
science at Motorola...and share in solving 
complex military electronics research, 
development and production problems. 
Write to the area of your choice. 


CHICAGO 51. ILLINOIS 

1450 NORTH CICERO AVENUE 
SCOTTSDALE, ARIZONA 

8201 EAST MCDOWELL ROAD 
RIVERSIDE, CALIFORNIA 
8330 INDIANA AVENUE 





Association Affairs (Contd.) Necrology 





Electromechanical - nee ea 
of industrial director to the United States Besides seri i director and mem 
Components and Systems ee Oe a ee ee eee seiashes tied ok Cael 
Capability ine Cialis of Gee Gatien 9 
Ceeeeeeeeeeeeeeseeeees our Board in 1948-1949 
The pages of ORDNANC! 
years ago Col tained frequent 
mor on topics with 


nnected 


e HENNING W 
nan of the board 


Lompany, a 


\rmstrong 
e Mello 


ird increasing 

» Snow . 7 
ed torces 1 Wa 
Vasa irded the lator ( Lompany 


1947 for 


assun 
sessed 


ities 


patriot 


e JAMES W. McRAE, 


AIRESEARCH POSITIONING ©." cs" 
CONTROL SYSTEMS 


One of the many types of high speed 


positioning control systems produced 
by AiResearch, the system above am- 
plifies electric signals from an inertial 
guidance source and adjusts the control 
surfaces of the missile or drone to 
maintain a predetermined course. 
AiResearch diversification and ex- 
perience provide full capability in the 
development and production of elec- 
tromechanical equipment and avionic 
controls for aircraft, ground handling, 
ordnance and missile systems. 
ee 


A.C. and D.C. Motors, Generators and 

Controls « Inverters « Alternators « 

Linear and Rotary Actuators « Power 

Servos « Hoists « Electrical Pyrotech- 

nics « Antenna Positioners « Position- 

ing Controls * Temperature Controls « 

Sensors « Williamsgrip Connectors + 

Static Converters. 

e MAJ. PAUL MOORE 


Your inquiries are invited. 
) hy ‘ 
rounder yt ] \Vi 


rat lied at | 


THE CORPORATION on December 19, 1959 
Major Moore served in tl 
ince Corps during Worl 


AiResearch Manufacturing Division een eee ee oor name, He had cavciaily In vepresentative 


Los Angeles 45, California been a life member 


many ycars. 
| ae IRI igi NIN v3 


of the Association for vith whom he collaborated 


perfection of artillery eapot 
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LUMINUM IN THE 
GE OF CHALLENGE 


TODAY, U.S. MILITARY PLANNERS FACE THE GREATEST CHALLENGE IN THE HISTORY OF 
OUR NATION: THE BUILDING OF A MODERN, EFFICIENT FIGHTING FORCE CAPABLE 
OF STRIKING ANYWHERE IN THE WORLD AT A MOMENT’S NOTICE. * MOBILITY IS THE 
KEY TO MODERN MILITARY PLANNING. AT THE HEART OF MOBILITY LIE TWO SIMPLE 
PHYSICAL FACTS: (1) THE LIGHTER THE LOAD, THE FASTER AND FARTHER IT 
TRAVELS; AND (2) THE FEWER OBJECTS TO BE MOVED, THE LESS TIME, TRANS 
PORT AND FUEL IT TAKES TO MOVE THEM. * ALUMINUM HOLDS THE 
KEY TO MOBILITY. * REALIZING THE STRATEGIC IMPORTANCE OF ALUMINUM 
IN CURRENT MILITARY PLANNING, KAISER ALUMINUM HAS ESTABLISHED 
A SPECIAL DEFENSE INDUSTRY SALES DEPARTMENT WITHIN ITS NATIONWIDE 
ORGANIZATION OF 40 SALES OFFICES TO OFFER BOTH SALES AND TECHNICAL 
AID FOR EVERY ASPECT OF MILITARY PROCUREMENT AND PRODUCTION. TO 


RENDER THIS SERVICE, THE DEFENSE t INDUSTRY SALES DEPARTMENT HAS AT 


ITS COMMAND THE VAST RESOURCES o AND FACILITIES OF KAISER ALUMINUM 


PLEASE TURN PAGE 
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ALUMINUM IN THE AGE OF CHALLENGE 


HOW KAISER ALUMINUM HELPS YOU 
OF MILITARY PROCUREMENT 


NATIONWIDE PRODUCTION 
FACILITIES. Kaiser Aluminum’s 
plant system includes 25 facilities 
throughout the nation and abroad. 
These facilities offer a completely in- 
tegrated operation from the mining of 
bauxite in Jamaica to the final produc- 
tion of finished mill products such as 
sheet, plate, forgings, extrusions, and 
many others. Here are some important 
facts you should know about these 
facilities. 


RAVENSWOOD — HOME OF THE 
30-MILLION-POUND STRETCHER. 
At Ravenswood, W. Va., Kaiser Alumi- 
num has recently completed the most 
modern integrated sheet and plate mill 
in the world. 

One of the newest additions to this 
plant is a giant aluminum plate 
stretcher with the industry’s greatest 
pull capacity —30-million pounds! The 
huge stretcher can handle plate 144” 
wide x 6” thick and 60’ long, and opens 
up new opportunities in the fields of 
ordnance, cryogenics, naval ships, mis- 
siles and aircraft. Along with the 10- 
million lb. stretcher at Kaiser Alumi- 
num’s Trentwood, Washington, plant, 
the new stretcher makes possible the 
widest range of stretcher-leveled and 
stress-relieved sheet and plate in the 
industry. 


THE INDUSTRY’S ONLY 
MATCHED HEAVY EXTRUSION 
PRESSES. At Halethorpe, Maryland, 
Kaiser Aluminum has two modern 
plants that together provide a com- 
pletely equipped, fully integrated ex 
trusion manufacturing operation. 
Here are located the only matched 
heavy extrusion presses in the industry 
— two 8,000-ton presses. This duplica- 
tion safeguards production by having 
tools completely interchangeable from 
one press to another in case one press 
breaks down. Also, these matched 
presses can produce unusual extrusions 
formerly considered impossible. 


COMPLETE FORGING FACILI 
TIES. With 31 pieces of heavy forging 
equipment—ranging from 1500 to 25,- 
000 pound hammers and 750 to 8,000 
ton presses — Kaiser Aluminum’s Erie, 
Pa., plant offers one of the most com- 
plete forging facilities in the nation. 


Aluminum forgings offer a high 
strength-weight ratio and excellent fa 
tigue strength. They support extreme 
loads under rugged dynamic loading 
conditions, yet their light weight allows 
maximum mobility. Precision alumi 
num forgings hold close tolerances 
which reduce machining costs and 
makes aluminum competitive with tra 
ditional, low cost cast iron and steel 


forgings 


RESEARCH AND DEVELOPMENT. 
Kaiser Aluminum’s Department of 
Metallurgical Research, Product De- 
velopment Department, and other spe 
cialized technical staffs conduct contin 
uous research resulting in new alloys 
and applications of particular value to 
the Defense industry 
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MEET THE SPECIAL REQUIREMENTS 
AND MANUFACTURE 


NEW HIGH STRENGTH WELD. 
ABLE ALLOYS. A major recent ad 
vance has been the development and 
introduction of new, weldable, high 
strength aluminum alloys by Kaiser 
Aluminum. The two new alloys, 5083 
and 5086, provide maximum utility, 
joint strength and efficiency in welded 
structures, particularly those subject to 
impact or dynamic loading. These new 
alloys are now available in sheet, plate, 
forgings and extruded forms. The al 
loys, used with new welding techniques, 
have shown substantial design advan 
tages over weldable aluminum alloys 
previously available. They aiso offer 
good forming properties, outstanding 
welding characteristics, excellent resist 
ance to corrosion, and improved weld 
zone ductility 
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THE ONLY BALLISTIC FIRING 
RANGE IN THE INDUSTRY. As 
part of its extensive aluminum armor 
research program, Kaiser Aluminum 
has undertaken a program for testing 
armor plate by establishing a firing 
range for ballistic testing—the first such 
facility in the aluminum industry. Lo 
cated at Spokane, Washington, the bal 
listic firing range conducts extensive 
tests on aluminum plate, extrusions, 
and forgings 


TECHNICAL AND MARKETING 
SERVICE. Kaiser Aluminum'’s field 
engineers, technical experts and De 
fense Industry specialists are at your 
service through any Kaiser Aluminum 
sales office. Also, Kaiser Aluminum of 
fers complete marketing assistance to 
help you expand present markets and 
develop new ones. Why not take ad 
vantage of these services now? Whether 
you need product information or tech 
nical assistance, a phone call or letter 
will receive our immediate attention 
Contact: Kaiser Aluminum & Chemi 
cal Sales, In¢ Kaiser Center, 300 
Lakeside Drive, Oakland 12, California 


FREE PORTFOLIO! “Aluminum In 
The Defense Industry” is a file folder 
packed with information on the man 

uses of aluminum for military applica 
tions. It includes information about the 
characteristics and properties of alumi 
num, important findings regarding al 
loys 5083 and 5086 as used in missiles 
ground support equipment, cryogenics 
and other military applications, plus 
booklets on Kaiser Aluminum mill 
products availabilities and designing 
with aluminum. For your free port 
folio, full of facts 
the coupon now! 


KAISER ALUMINUM & 
CHEMICAL SALES, INC 

DEPT. DE-177, KAISER CENTER 
300 LAKESIDE DRIVE 
OAKLAND 12, CALIFORNIA 


you can use — mail 


Please send me your free portfolix 


Aluminum In The Defense Industr) 


NAME 
ADDRESS 
cITY 


STATE 


KAISER 
ALUMINUM 








NEW DEVELOPMENTS 





New Missile Master Sites 
The ait United 
activation of 


Army Missile Master sites 


the 


will be improved with the 


defense of States 


additional 


nine 


this year. Key areas to be protected by 


the electronic air defense coordinating 


Seattle, New York, 
Buftalo- Niagara, 


system 
I 


are Boston- 


rovidence, Chicago, 


Detroit, 


(Angeles, Pittsburgh, and 
hiladelphia. 
One system is already operational at 
rt Meade, Mad. Wash 
ington-Baltimore area and has proved the 
Missile Master 
commander. 
l 1 by 


loped 
n conjunction 


protecting the 


value of to the ajr-de- 


Tensc 


Deve the Army Signal Corps 


with 


the 
Orlando, Fla., Missile 


analyze s data o1 


Martin Company, 
Master collects and 
both friendly and enemy 


distributes information to 


urcraft, 
commanders coordinates the 
Nike 

SAGE 


networks 


battery 
fire of large 


Phrough other external 


Warning locally 


Master 


given 


through 
Missile 


r batteries in 


as 
generated elligence, 


mt 


ilerts all firin area 


o the possibility of air attack. Positions 


* hoth friendly and enemy aircraft are 
plotted and these 


electronic: data are 


supplied automatically to the batteries 


Che commander direct a speci 


hattery or batteries wage a selected 


target and batteries from firing 


With the high, sin- 


the 


prevent 
on friendly aircraft 
kill 
Hercules 


vle-shot probability inherent in 


Nike 


optimum 


system, he can assure 


target cngagement in a matter 
of seconds without confusion, duplication 
of effort, or 


unnecessary expenditure of 


missiles, 


Submarine Fire Control 
The Navy's 


shipboard 


fully transistorized 


fire-control system has been it 


first 


stalled aboard the recently commissioned 


WASHINGTON, 


ing nuclear-powered submarine 


( ;EORGE the Polaris-carry 
Designed 
to provide the Polaris missile’s inertial 
with all the informatior 
the 


system is capable of 


ruidance system 


ecessafy to direct missile succes 


full 


y to its target, the 


erating under all conditions of sea and 


veather. It will continuously provide ac 


curate information to the missile-guidance 


system despite sea conditions which in 
luce roll, pitch, vaw, and other motions 


f the ship 
i battery of com 


fed and 


Heart of the system 3 


] 


uters which target data 


which 


into are 


then transmits intelligence to the 


guidance system of 


ship moves prior to the launching of 
the missile, the fire-control system makes 
constant corrections to the g 

ligence. 


When 


contain 


fully installed, the 


than 15,000 
to 1,054 


40.000 


more transist 


addition boards, 18,000 


digital 


diodes, circuits, and 70,000 termi 


nations 


Atomic Fuel Gauge 
\ new 


of atomic 


fuel gauge, which uti 


energy In measuring tl 
missiles 


Navy 


amounts of fuel wit 


of fuel in aircraft 


developed for use rie 
of measuring 
accuracy and 


devices, 


reliability than conver 


lightweight, transistori 


Elements of atomic gauge. 


gauge has been environmentally tested at 


altitudes to 38,000 feet rformed 


| flight attitudes 


a < ]* 
iecurately during a 


\ll types of sol liquid propellants 


can be measured the gauge, and its 


performance is not affected by impurities 


in the fuel. It is easily installed and auto 


matically accounts for differences in hy- 


drocarbon or petroleum-based fuel 


the 


which 


attect accuracy of conventional de 


The 


those 


atomic materials used in the gauge 
sources of 
as cobalt 60. Thess 


Ww hich 


Ich 


are gamma 


radia 


tion sources are mounted on the sides of 


along with detectors 


off by 


each fuel tank 


the radioactive 


the 


(gamma rays given 


| supply, 
The 
the in 
the 


materials pass through fuc 


decreasing in intensity as they do so 
fuel is determined by 


the 


amount of 


tensity of gamma rays reaching 


detectors. 


lon Engine 

An propulsion engit hea 
tested at the Air Research and 
ment Command's 


been 


De velop 


10n 


Wright Air 


Develop 


ment Divisior Ohio 


Force 


An 


deve 


was described by 


nificant stride 1 lopment of 
propulsiot 


for 


so-called “exoti vp of 


which ultimately may provide means 
extended space travel 

Uhie 
designed to produce 


WADD is 


i tenth of a 


experimental engine at 


pound ot 


thrust—believe he most powerful 
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First 
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safe /arm 
initiator 


Initiates dual 100 grain/ft primacord. 
requirements. Model IV 


Weight under 0.50 pounds. Explosive train out of line during 
arming and safing 


Size — 1.5°' x 2.4" x 3.6 Series parallel explosive train for 


maximum reliability. 


No moving parts during arming and FIRING AND ARMING 
safing CHARACTERISTICS 


Reliability above 99.8%. 


| f ' f 4 
Improved R.F. and stray voltage safety. No primacord expulsion or cut-of Arming 26 2 wee DS. & SO ae 


Positive and simple primacord All fire 24 volts D.C. min 
attachment 2.3 amps D.C. min 


Remote arming signal. 


Unit can be manually disarmed but No fire 15 volts D.C. max 
not armed. 1.0 amps D.C. max 


Visual arming indicator, 


‘ 


The Model IV Safe/Arm Initiator has been developed under a new and advanced design concer 
Arming or safing is accomplished with no moving parts by charging or discharging self-contained capacitor: 
Application of firing signal sequentially aligns and initiates the explosive train. 

Various models can be supplied for checkout and initiation of rocket motor igniters, high explosive 


charge, pyrocore and mild detonating fuse. 


Write in for technical details 


on 
ORONANCE HOLLISTER AIRPORTS HOLLISTER, CALIFORNIA 


NL 
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THIS CAPS IT! 


COSTS 25% LESS, 
WEIGHS 25% LESS, 
MEETS EVERY 
SERVICE REQUIREMENT, 
LOOKS BETTER, 
AND DOESN'T 


This is a “‘spin-cap”’, used 
on Lindsay Water Softeners. 
REQUIRE ANY It used to be made of brass, 

like the one at left, above. 
FINISHING ! We now make it of nylon- 
reinforced premix plastic as shown at right, above. 


We suggested the design, and even though we’re 
plastics people, recommended that the brass 
threads be retained. (Salt used in the water-soft- 
ener could cause mechanical binding of plastic 
threads.) The threaded brass insert, also our 
design, (see small photo above) is molded integrally 
with the cap, to solve that. Tooling required about 
one-half the time required to tool up for casting. 


The big point is, Lindsay Company and their 
customers are benefiting from a practical improve- 
ment — and saving money! 


NOTE: We regularly 
mail case histories 
showing new things 
we're doing with rein- 
forced plastics. If 
you'd like copies just 
jot your name and 
address on this cou- 
pon and mail it to us. 


You can, too. Send us draw- 
ings, photos, or sketches, 
and tell us what you want 
to do. We'll tell you, frankly, 
what is possible and prac- 
tical... help you engineer it 
...and produce it for you! 


NAME 
COMPANY 
STREET 
| CITY ZONE STATE 


structural fibers, inc. 
FIFTH AVENUE + CHARDON, OHIO _ $1) 


a a SED | 














REINFORCED PLASTIC PRODUCTS BY THREE PROCESSES: 
e internal pressure molding 
* matched die molding 
* premix moiding 
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of the 101st Airborne Division at Fort Campbell, Ky. Weighing 
ten pounds fully loaded with a 20-round magazine, the M14 fires 
the standard NATO 7.62-mm. cartridge. It will replace the M1 
rifle, M2 carbine, the Browning automatic rifle, and the M3Al 
submachine gun. 

The highly accurate M14, when equipped with a fire selector, 
is capable of both semiautomatic and full-automatic fire. The 
automatic cyclic rate of fire is 750 rounds a minute compared 
with 525 rounds a minute for the caliber .30 machine gun now 
in the hands of troops. The capability of the weapon for auto 
matic fire, when coupled with a folding bipod and hinged butt 
plate, converts the M14 to an automatic rifle 
flash suppressor which will help conceal the rifleman’s position 


It also has a new 
from the enemy. 


Italian Howitzer Tested 

The Marine Corps is planning tactical evaluation of an Ital 
ian-developed 105-mm. pack howitzer for possible use in Marine 
divisions as a close-support artillery weapon. Through arrange 
ments with the Italian Government, the Corps has obtained two 
of the lightweight howitzers. One will be tested by the Marine 
Corps Landing Force Development Center at Quantico, Va. The 
other will be turned over to the U. S. Army on a loan basis for 
evaluation 


From a Marine Corps point of view, the most attractive fea 





Marines are testing this 105-mm. pack howitzer. 


tures of the howitzer are its mobility and versatility. The weapon 


weighs only 2,860 pounds, fires a standard U. S. 105-mm. shell 


is helicopter transportable, and breaks down into 16 component 
parts which can be man-carried 
rage rate of fire of 


e of about 11,000 yards 


[he howitzer is capable of al ive 


rounds a minute, and has a maximum rang 
to hiring normal artillery cl 


In addition se-support missions 


can be used as an antitank weapon by depressiiig its muzzle for 
witzer 1s capable of being 


a crew of eight and 


flat-trajectory fire. The split-trail ho 


towed by a lightweight vehicle. It utilizes 
can be put into action in less than three minutes from the tow 


position 


New Navigational System 


\ radio system of navigation calle h 


| Loran-C, which will per 
at long range 
from the transmitters. has been tested with favorable result 


the Office of Naval 


mit a ship to determine its position accurately 
Che evaluation of the system, sponsored by 
Research, was made by the firm of Jansky and Bailey, Inc., 
Washington, D, C., under a contract administered by the U. S 
Coast Guard 

radio navigational sys 


An outgrowth of earlier pulsed-typ 


tems, Loran-C achieves a greater range because it operates at 
a lower frequency and incorporates more sophisticated circuitry 
than did earlier systems. The system also provides a ship witl 
than did the earlier 


mtinued on p 774) 


a more precise method of “position fixing” 


systems. (Ce 
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He has brainstorms 
...t0 order 


He’s one of a group of AMF scien- 
tists who develop solutions to the 
utterly original problems of modern 
defense and human penetration of 
space. He doesn’t build better mouse- 
traps. His business is completely 
new kinds of traps for mice that 
have never been caught. 

Examples: A method of recovering 
potable water from human waste 
fluid, the major source of water ina 
sealed space vehicle... Methods of 
analyzing the effects of a nuclear 
blast on the earth’s crust, how it 
changes the character of soil and 
rock, how its shock is propagated, 
what sort of building structure will 
withstand it...Platforms on which 
will be mounted primary standards 
calibration instruments for missile 
guidance systems. These platforms 
must be so vibration-free that natu- 
ral earth movements must be com- 
pensated for. Platform vibrations 
are limited to millionths of an inch 

.A method of predicting tempera- 
tures in missile nose cones upon 
re-entry. 


Single Command Concept 


These samples of creative ingenu- 
ity reflect the resourcefuln« AMF 
brings to any assignment 

F people are organi 
7) gle ope rational 
wide range of engineering 
duction capabilities. Its p 
accept assignments at any age 
from concept through development, 
production, and service trai: 


] a ; 


and to complete them faste: 
* Ground Support Equipment 
* Weapon Systems 
* Undersea Warfare 
* Radar 
Automatic Handling & Proce 
Range Instrumentation 
Space Environment Equipment 
Nuclear Research & Development 
GOVERNMENT PRODUCTS GROUP, 
AMF Building, 261 Madison Avenue, 
New York 16, N. Y. 


AmF 
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It takes 
inspection 
to maintain 
perfection ! 


This inspector is checking wall thickness on a 20-inch 
diameter USS National Seamless Steel Cylinder. The 
heavy wall thickness shown here dramatically illus- 
trates the change from the '%-inch wall thickness so 
common a few years ago in the pressure cylinder field. 
National Tube has been a leader in the development 
of heavy wall cylinders, up to 3-inch thick walls, for 
storing gases and liquids under pressures as high as 
10,000 psi. 

If you have a gas or liquid storage problem, you 
can count on the strength and dependability of USS 
National Seamless Steel Cylinders. Write to National 
Tube Division, United States Steel, 525 William Penn 
Place, Pittsburgh 30, Pa. 


USS and National are registered trademarks 


The world's largest and most experienced manufacturer 
of tubular products. 


National Tube 
Division of 
United States Steel 


Columbia-Geneva Steel Division, San Francisco, Pacific Coast Distributors 
United States Stee! Export Company, New York 





New Developments (Contd.) 





Metal Tester 

\ unique device which sorts different metals that look ali 
without costly, time-consuming, and complicated testing has bee 
developed at the Knolls Atomic Power Laboratory (KAPI 
Che simple, inexpensive tester, which can be used by any on 
without special training, differentiates between inconel and stain 
sircaloy-2 and zirconium, and zircaloy-2 and hafniun 


] tee] 
less steel, 


in the twinkling of an eye. 

Che device consists of a standard milliammeter with two leads 

one ending in a clamp and the other in a small carbon steel 
file. Metals are tested by simply attaching the clamp to, and 
rubbing the file briskly against, the metal whose identity is in 
doubt 

The rubbing of the file generates a tiny current, about 5-10 
milliamperes for inconel or stainless steel, which causes the 
al the kind of metal 


polarity (electric 


meter poimer to indicate on a special 
| 


being tested. The device works because 


stainless steel is differe rom the polarity of 


charge) of 
inconel, in respect to carbon steel rl also holds true for 


> 


zircaloy-2 and zirconium, and zircaloy-2 and hafnium. 


Plastic Foam Shelter 

Use of a plastic foam to form a low-cost, lightweight, weather 
proof shelter which may meet military tentage requirements 1 
being explored by the U. S. Army Quartermaster Corps. Spraye: 


over an inflated canvas dome a “self-rising” plastic foam mix 


ture hardens in less than an hour, producing a shelter much like 


an igloo 
Ready for use after the canvas dome is deflated and withdrawt 


Plastic foam igloo shelter. 


the shelter, measuring 6 feet tall by 12 feet in diameter, weighs 
less than 200 pounds. Its superior insulating qualities mak« 
attractive for possible personnel use or field storage. 


Foam from which the structure is made, mixed on the spot 


foams in place on contact with the nvas hemisphere and ex 
pands outward much like a cake rising in an oven. Its 1.5-incl 
thickness is easily cut with a bayonet, a factor making possibl 
the cutout of doors, windows, and other apertures of any desired 
ize wherever needed. Density and thickness can be predeter 


mine d., 


Wheel-Mounted Missile Tower 


\ 15-story-high portable missile service structure, believed t 
be the tallest and heaviest pneumatic-tire-mounted structure it 
this country, has been developed for use at missile test sites by 
the U. S. Army Engineer Research and Development Labora 
tories, Fort Belvoir, Va., for use in servicing missiles of the 
Redstone and Jupiter classes, or any missile up to 136 feet tall 
The tower was designed and built by the Noble Company, Oak 


land, Calif 
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Three system test stand console designed by Western Gear for field servicing of Convair F-106 Vari-Duct Drive unit, Fou 


individual performance tests guarantee reliability. High pressure hydraulic test at 4500 psi, low pressure at 300 psi, pneume 


rf 


emergency test at 2500 psi. Features built-in include safety precautions to prevent unit damage during test and calibra 


Performs static, operational, load, stall and running tests, includes counter and recorder. Stainless steel piping throughout 


7) 





True craftsmanship shown in this 
sturdy yet simplified design of a 
complicated test console, designed, 
developed and built by Western Gear. 


Reliability is assured... 


© 2 etme tress —_ 
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WITH GSE EQUIPMENT BY WESTERN GEAR! 


The Achilles Heel of all aviation equipment is reliability. At Western Gear, we have identified 
our product contributions with the slogan, ‘‘The Difference is Reliability.’’ Western Gear 
produces test stands and consoles that are designed with capabilities to quickly and efficiently 
check out wide varieties of both airborne and ground equipment. The console illustrated 

is indicative of Western Gear design and productivity; it was specifically designed 

to completely, quickly and accurately check out the Vari-Duct Drive used on the Convair F-106. 
In this instance, the drive is also our product. No matter what your test requirements 

may be, Western Gear can make an outstanding contribution to the effective solution of 

your problem. Write, wire or telephone now to: 


WESTERN GEAR CORPORATION - PRECISION PRODUCTS DIVISION « P.O. BOX 192 « LYNWOOD, CALIF. + NEvada 6-0911 
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; FOR OUTER SPACE, ATMOSPHERIC 
\ ) 
| AND UNDERWATER 
» Pe ——" ee eg a ; 7 
STEERING 
per ; 4 AiResearch is now in production on 
=~ two greatly simplified hot gas steering 
’ control systems: a reaction control 
system for outer space flight stabili- 
zation and a hot gas actuator control 
system for terrestrial steering (in the 
atmosphere and under water). 
VOe Both systems eliminate any need for 


pumps, heat exchangers, accumulators 

; and other apparatus required in ear- 

lier control systems. And both systems 

% utilize hot gas, operating off either the 

a ee. main engine or a separate fuel source. 
’ The gas in the outer space reaction 

--- \ 4 control system is fed into a set of noz- 
I zles which imparts spin to the missile 


f 
to stabilize its flight through space. 

— — ) In the terrestrial hot gas actuator 

control system the gas is fed into an 

é on-off controlled linear actuator which 

s 


attitude in the atmosphere or under 


7 Ya a coal moves the fins controlling the missile’s 
~~ t d . 


: j —— water. This system also utilizes a con- 
cept developed from the AiResearch 
i ; hydraulic “printed circuit.” This 
he ; approach eliminates complicated 
plumbing, thereby decreasing the 
4 weight and increasing the reliability 
of hot gas systems and other nonpropulsive power systems 
for atmospheric, underwater and outer space missions. 


of the system. 


AiResearch is a pioneer, leading developer and manufacturer 


Your inquiries are invited. 
THE CORPORATION 


AiResearch Manufacturing Divisions 


Los Angeles 45, California « Phoenix, Arizona 
Systems, Packages and Components for: AIRCRAFT, MISSILE, ELECTRONIC, NUCLEAR AND INDUSTRIAL APPLICATIONS 
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THE ATLAS MISSILE LAUNCHED NASA'’S one-ton 
instrumented capsule similar to the one that will carry 
a man into space orbit. Initial landing phase began at 
45,000 feet when a barometric switch fired a charge 
which deployed a Radioplane stabilization parachute 
directly aft into the airstream. At the same time, radar 
chaff was ejected to scatter into a 600-square-foot 


pattern to provide for radar locating and tracking. 


AT 10,000 FEET another barometric switch initiated 
release of the stabilization ‘chute and deployment of 
the 63-foot Radioplane Ringsail landing ‘chute to 
safely lower “Big Joe” in its 30-feet-per-second descent. 
Upon water contact, a pyrotechnic charge released the 
Ringsail. Recovery was completed when a U.S. Navy 
destroyer, guided to the capsule by radar, lifted the 
undamaged “Big Joe” space capsule from the Atlantic. 


March-April 1960 


NEWS /S HAPPENING AT NORTHROP 


AFTER SPACE FLIGHT 
RADIOPLANE’S RINGSAIL BRINGS 
“BIG JOE”-NASA’'S ONE-TON 
CAPSULE-TO SAFE LANDING 


Recently the Space Task Group of the National Aeronautics 
and Space Administration sent its “Big Joe” capsule into space 
and successfully recovered it hundreds of miles down-range 
from Cape Canaveral. The landing system included a 6-foot 
conical ribbon stabilization parachute and a 63-foot landing 
parachute, the Ringsail. Both ‘chutes, supplied by Radioplane, 


are proof of new advances in paradynamics 


Radioplane, also chosen by McDonnell Aircraft Corporation 
to develop and supply the landing system for NASA's Project 
Mercury, salutes its associates on this achievement. The success 
of this demonstration shows the ability to bring a man home 


safely after orbital flight. 


+~ RADIOPLANE 


NORTHROP CORPORATION 
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The 8-jet. 450 000-pound 
Stratofortre Ss missile p atform 
bomber can span oceans and return 
to its base without refueling. 
Included among its fuel hose 


) 124 


assemblies are 215" and 3” hose 


as much as 30 feet long. 


70 Fuel Line Assemblies on B-52G 
Comapeenety IVEW . - 
Developed and Produced by 


WEATHERHEAD 


The Weatherhead fuel line system for Boeing’s B-52G meets heretofore 
unknown requirements in terms of operating characteristics, material prop- 


erties, light weight and unusually large range of sizes (144" to 4” I.D 
Approximately 75 different assemblies provide continuous distribution of 
fuel in the integral wing and fuselage tanks to the eight jet engines. The 
special hose is impervious to the JP-4 or JP-5 fuels employed, even where 
it remains immersed in fuel. 

In developing the entirely new hose assemblies, Weatherhead worked on the 
specifications with Boeing engineers. Shortly afterward, Weatherhead had 
established mass production of the full range of qualified assemblies. 

This is an example of how Weatherhead smoothly synchronizes its vast 
research and development, engineering and manufacturing facilities to 
originate and supply special needs within tight timetables. Whatever 
your fluid system requirements, look to Weatherhead for assistance from 


concept through production. 


WEATHERHEAD AVIATION and MISSILE GROUP 


7 = 
senenn coe see tan 


oe cee cee ema res: 
> 


In Canada: 127 Inkerman Street, St. Thomas, Ontario « Export Cable Address: WEATHCO, Cleveland 
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90,000 Btu/hr Janitrol liquid heater 


for support vehicle comfort and cargo heating, 
windshield defrosting. Ideal for use on fire trucks, 
movers, weapons loaders, personnel carriers, in 
temperatures to —65 F. 


500,000 Btu/hr Janitro/ liquid heater 


for structures, large vehicles, and for heating de- 
contaminants and cleaning fluids on mobile ice 
removal units 


1,000,000 Btu/hr Janitro/ liquid heater 


for heating chemicals during storage and transfer, 
vaporizing liquids, and in a wide variety of support 
vehicles and buildings. Approximately 18° in di 
ameter, 47” high, weight: 270 Ibs 











liquid heater packages 
for reliable 
ground support 


Missile and aircraft support equipment builders 
use Janitrol liquid heater packages—for comfort 
and cargo heating, structures, special vehicles, or 
wherever the convenience of liquid heat can be 
utilized — because they're built for and have 
been proved in scores of military applications. 

They meet appropriate MIL specifications, 
are fully qualified, and are supplied in outputs up 
to one million Btu/hour. They provide any 
desired amount of heat up to rated output and 
automatically maintain constant temperatures 

As an example of acceptance, most Air Force 
crash-fire vehicles are equipped with one or 
more of these heaters, for engine, chemicals, cargo 
and crew space heating. Multi-fuel operation 
is standard, and they perform reliably in 
multiples for heat requirements which exceed 
the output of a single unit. 

Write for detailed specifications proposals to 
the Liquid Heater Department, Janitrol Aircraft, 
a division of Midland-Ross Corporation, 


Columbus 4, Ohio 


pneumatic controls + duct couplings and supports + heat exchangers * combustion equipment for aircraft, missiles, ground support 


Panirrrot 
eee == 


Write for “Janitrol Resources,” brochure on Janitrol capabilities. 
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New Semiconductors. ilicon-carbide 
single crystals, good for operation at 
temperatures above 500 degrees centi ‘miconductors 
grade, have been used successfully as to the temperature 
semiconductors. But research on binary carrier density, either electrons or 
and ternary compounds for electronic uses is constant. The temperature lim 


is still in its infancy. Chemists have been germanium semiconductor is 


making binary and ternary compounds 80 degrees centigrade. That of silic 


ntigrade 


for many years, but for electronic applica- higher, about 300 degrees centig 
tions the physicist is now looking tor nt requirements tor compact, 
itomic and molecular perfections never ‘letely enclosed electronic units are 


before sought by the chemist ing for much higher temperature 


In the first place, it is not easy to ob- It is chiefly for this reason that rese: 


tain even chemically perfect single crys- has been carried into binary and 


tals in binary compounds, and the grow- compounds, although some ot 


ing becomes more complex in ternary ful characteristics certainly 
compounds. The ingredients must be any compounds 
hosen to give the exact type of electron 
bond needed, and the constituent 
balanced accurately 
proportions’ to give an ex: 
proportion and then reacted under pres- 
ure and temperature conditions 
liquid and solid pl 
nts are the same 
[he scattering of lectrot 
letrimental in a semiconductor, 
1used by vibration of the crystal lattice 
} 


in imperfectly bonded crystal, but 
impurity atoms it 
that extremely high 


before sought in chemistry, 


growing, 
element 
point wl 


Ie 


atom 


is honded to « 


metrically 


“covalent 


itor 


tempera posi 
» freeing reacting the 
becomes a above 800 
equilibrium, an 


v having 
y iving 





inert gas 
nr : The “commercially pure” 
- ° . renerall enticf to 
in the held at are re ally atistactory 
) } od and metallurgical uses, actu 
aterials Handbook ang | rgica: Uses, 
f information on up to 0.01 per cent of impur 
not pure enough for the p 
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SIMULATORS-BASIC TOOLS 
IN VOUGHT RESEARCH 


The Manned Space Flight Simulator 
Laboratory shown opposite is designed 
to answer difficult questions posed by 
manned space flight. 


Vought Astronautics has already faced 
and solved many problems during initial 
development of the Dyna-Soar orbital 
boost-glide vehicle. Developmental 
studies and feasibility tests by this divi- 
sion have added up to over two years of 
pathfinding— particularly in the matters 
of integrating man and space machine, 
combatting prolonged high tempera- 
tures, and designing reliable crew escape 
systems. 


To determine, for example, what con- 
trol capability the space pilot must have 
and what displays he will need, Vought 
Astronautics constructed a Fixed-Base 
Simulator which simulates real time 
from end of boost, throughout orbit, re- 
entry, hypersonic glide and supersonic 
approach to a point over destination. 


Operated under normal and emergency 
conditions on more than 200 “flights,” 
this simulator has provided a basis for 
evaluating pilot ability to fly complete 
space missions reliably and effectively 
with manual control. 


In the structures design and materials 
development on the Dyna-Soar nose 
section and escape capsule, Vought 
Astronautics developed new methods 
for combatting the extreme heat of the 
nose cone during re-entry while main- 
taining the crew compartment at a 
livable temperature. Related tests in 
Vought’s Re-entry Temperature Simu 
lator have subjected a full-scale nose 
cap to over 3,000 degrees F. for pro- 
longed periods. 


Vought Astronautics’ simulator concepts 
are the vanguard of a new family of 
research tools — comparable in value to 
today’s wind tunnels and computer lab- 
oratories...and aimed at ensuring a 
place for man in pioneering this new 
frontier — space. 

Space is the specialty of Vought Astro- 
nautics. Other major interests are being 
aggressively advanced in the Aeronau- 
tics, Electronics, Range Systems and 
Research Divisions. 


OUGHT 


raexae 
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A PLACE TO IRON OUT THE STRESSES OF SPACE 


Seventeen different stresses will Hay the minds and bodies of the 
first spacemen. Under the combined attack of acceleration, anxiety, 
heat and other stresses, how will man perform? The answer won't 
be known until the problem can be simulated, in all of its parameters. 
Vought Astronautics — a division of Chance Vought — is preparing 
the way with design studies of simulators like that illustrated above. 
Inside the laboratory’s mock space vehicle, a man — without leaving 
the ground — would know the heat, movement, noise — and many 
psychological effects — of an extra-terrestrial voyage. He would 
glimpse a dynamic solar system and would experience, altogether, 
an invaluable preview of combined stresses of space flight. Vought 
Astronautics can produce and operate such a lab now for the 
development of spacecraft and the training of pilots. 


‘am am Lael earn Lem Beer 
Rectll Nmecetll Pens Himmel Nt Meet 
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yurification, Only a part of the cadmium 
telluride bars so far grown are monocrys- 
talline and suitable for electronic use, in 
licating the great amount of research yet 
to be done on proper selection of tem- 
peratures, pressures, and other conditions 
of growing crystals of multiple elements 

‘Doping” of the cadmium telluride was 
done with gold-indium. Gold-antimony al 
loys used for crystal doping normally con 
tain no more than 0.7 per cent antimony, 
since a higher content segregates in the 
grain boundaries, making control of the 
doping difficult and causing the gold to 
flake 

But Englehard Industries, Inc., Newark, 
ae F 


producing a gold-antimony 


off in working. 


has just developed a process for 


alloy with a 


homogeneous dispersion of one per cent 


antimony. In crystal “doping” the alloy is 


heated until the antimony boils off to 


create an antimony atmosphere from 


which the crystal picks up the required 


amount 


Improved Steels.—In the steel indus- 


try also, the recent trend has been to- 


ward refinement. Few really different 


types of steel have appeared in recent 
years, but much research has gone into 
methods of production and treatment. Re- 


fining embraces not only controlled purity 


but also the balancing of alloying ele- 
ments to get specific results 


Some of the quantity-produced struc 


tural steels now being marketed are made 
by such carefully controlled alloying and 


processing as was only given to small-lot 
tool steels only a few years ago, in addi- 
tion to which the chemical and physical 
amounts 


of alloying elements are better known and 


interrelationship of even minute 


controlled 
It is interesting to note that of 


937,000 tons’ increase in steel capacity in 
1959, 96 per cent was in electric-furnace 


steel capacity. 


Low-carbon, low-alloy steels of good 


weldability and good fabricating prop- 


erties, such as the T-1 structural steel of 
the [ S. Steel Corporation, are now 


available in uniformly tempered forms 


with guaranteed yield strengths around 


100,000 pounds per square inch, making 
possible weight savings up to 35 per 

compared with former structural 
Most of these steels have such a 
tent of alloying elements as to | 


negligible from a strategic-supply stand 
point, the properties being developed by a 
controlled balance 

New Steel mechanical 
parts to be y, 
Republic Steel Corporation, Toledo, Ohio, 


Powder.—For 
1] 


made by powder metallurgy 


has a new steel powder, Type 6460, which 
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I hereby apply for individual membership in the American Ord- 
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arbon and repressing t 


by adjusting the 
i sintered density of 7.4, will give 


to heat 


parts 
that respond treatment like 


wrought steel and will show  tensilk 
strengths up to 180,000 pounds per square 
inch 
The 
enough amount to rank the powder as an 
ASTM 


with 1.85 per 


only alloying element in large 


alloy steel, according the 
definition, is nickel cent 


The chromium, molybdenum, copper, and 


manganese contents are in small balanced 
proportions, and the typical analysis shows 
only 0.008 per cent carbor The carbon ts 
added as graphit In a proportion to ob- 
tain a eutectoid composition, 0.40 to 0.50 
per cent, and the sintering is done in ai 
endothermic atmosphere (hydrogen, nitro 
gen, and carbon monoxide) to obtain the 
desired carbon throughout 

High-Strength Steel Castings.—In the 
castings line, American Brake Shoe Con 
pany is producing steel castings wit! 
tensile strengths up to 300,000 pounds per 
square inch merely by balanced control of 
the ingredients, careful selection of pour 
ing and cooling temperatures, and the us« 


of ceramic molds with ample risers to 
hill the mold quickly 


teed strengths of 150,000 pounds for car 


Minimum guarat 


bon steels, and 260,000 pounds for allo 


steels have been offered. These cast steels 


ire able to replace forgings, with savings 


production costs and machining. In 


provements in s s to give uniformly 
hetter quality will decrease the 


Impor 
tance of merchant scrap, which is a highly 
varying composition, as the new steels re 

electrolytic iron of 


quire sponge iron or 


lefinite analysis 


N ew 


ture in 


Titanium Alloy.—A new depar 
titanium alloys is the 20-2 
alloy of the VJ 


Minneapolis, Minn. Th 


tains 20 per cent of 


mganes C neni 


ration 


specific gravity of 4.1 
weight of high-all 
streneth of 190.000 


inch 


iddition of 2 per 


with el 


it possible 


e of aluminun 


' 


n spite of tl "« 1 ing por 


luminum, the combination in the 


um allov ine ses high-temper: 


strength and resistance 
1.200 degrees I’; nheit the alloy 


tensile strenet! f 130,000 pow 


uare inch, and at 1,800 degrees it still 


retains a strength of 50,000 pounds witl 


elongation of 12 per cent 


Stainless-Steel Clad.—Stainless _ steel 
' 


clad with a_ platinum-rhodium 
Metals & Cor 
; 


trols Divisior of Tera Instruments. In 


\ttleboro Mass tor 


alloy 


} | , 


wing produced by the 


crucibles ar 


ni nued mm p 
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IMAGINATION IN SPACE 


Since Creation, man has looked out on space. 
At first, unknowing and incurious; then 

with the beginnings of understanding; now 
free and able to explore. Yet to move in space 
calls for wholly new concepts of energy. 

This, then, is the working philosophy of 
Hercules in chemical propulsion: To design 
and manufacture highly concentrated packages 
of energy as propellants and rocket motors; 
each compatible, controllable, predictable; and 


each perfected for its specific mission. 


HERCULES’ BACKGROUND: A half-century of 
creative imagination in the evolution of pre pellants, 
from she igun powder lo space propulst nN; ence m passing 
g, and staff organization 


for the production of the most advanced propellants. 


research, design, engineerin 


HERCULES POWDER COMPANY 
900 Market Street, Wilmington 99, Delaware 












The Navy's 
deterrent 
weapon system 
will be 


READY 
THIS 
YEAR! 


The day of the mobile missile base is close at hand. Four of 

the Navy’s nuclear-powered, ballistic-missile subs have already 
been launched. The missile they'll carry —the Lockheed-built 
Polaris —is undergoing its final tests. This year, America will 






~€m—-wrrowv 
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have a deterrent weapon that is safe from surprise. 






LOCKHEED 


MISSILES & SPACE DIVISION 





Materials Progress (Contd.) 





strip and wire tf 


perature uses | ainless-steel ast 


metal is Carpenter alloy 20, a high-nickel 
high-chromium alloy, and the cladding al 


loy contains 96 per cent platinum and 5 productior 


rhodium f thermal 


Khodium is the hardest of the platinur vives more 


yroup metals. It increases the hardness of 


the platinum and retards grain growth at Aluminum-Lithium Alloy. 


high temperatures. The cladding, which is Imerican <lviation, | is us 


0.002-inch in thickness and free of poros- pounds of Alcoa X2020 aluminun 


ity, is done by a solid-phase process witl alloy sheet in the A3] Vigilant 
out the use of a brazing metal bomber hi high modulus 
ity, and 

Ceramic Adhesives.—Ceramic adhe sheet a 
Sives developed at the Cniversity of l (about 
linois on an Air Force contract have with alloys 
shown lap shear strength of 1,500 pounds 
per square inch at temperatures to 1,500 Plastic Tank Lining. 
degrees Fahr ! 1 bonding stainless strong acids, alka 
steel. One adhesive used is composed hemicals, the 
ot a porcelain enamel frit, 1ron oxide, and tion, Bedford 
stainless-steel powder. It is applied to propylene pl 
both parts, fired separately, and then as ing metal 
sembled and fired at 1,750 degrees to ob the plastx 
tain the bond However, the adhesive as 
bond is hard and not flexible ahrenheit ar 

temperatures above 240 degrees 

Complex-Shaped Mirrors.—The i No more than 10,000 tor 
tary Products Divis of Singer 1u- tively new plastic 
facturing Company has been producing but new facili ng constructed 


paraboloid, hyperboloid, and other com several companies wi ring production 


BUILDS 
TH F : : wre or os ( gpa 
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in 
Safety 
eale 
Arming 
devices 
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contr 
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( Hoffman) 








As today’s weapons and sup- 
port systems become more and 
more complex, the need for 
teamwork and cooperation 
among contractors assumes 
increasing importance. Hoffman, a pioneer in 
the development of the TEAM concept, has 
acquired a unique capability in systems man- 
agement. Hoffman’s ability to draw together 
the specialized talents of several organizations ‘™ ieee al 
is demonstrated by the success of the eight- 
company “Tall Tom” Team for the U.S. Air 
Force—an example of how Hoffman can help 


solve your systems management problems. 


Hoffman /c.ectromes CORPORATION 
Ba ‘ j : 


Formerly Hoffman Laboratories Division 


3740 S. Grand Avenue, Los Angeles 7, California 
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if what you make is round &H or square [MM or odd shaped 
if you make it one 1 at a time or by the millions soil 


lf you want to check its OD or its ID @) or a whole 


lot of dimensions at once — .».and if you w 
we 


the gage to indicate a dimension paynyTyayey or flash a light —C)- 


/\\ 


or ring a bell 0. or stop a machine on the basis of tolerances 


down to thousandths QO] or millionth: OQOOOOL 


SHEFFIELD can recommend the exact type of 


Air, Electric, Electronic, Visual or Limit gages you need... 


lete automatic gaging or assembly machine or system... 


il quality control ba 


f gagemaking: INTEGRITY 


| 


SHEFFIELD 


Corporation Dayton 1, Ohio 


A subsidiary of the Bendix Aviation Corporation 


Gages, Measuring Instruments, Automatic Gaging & Assembly Systems + Machine Too/s + Contract Mfg 


March-April 1960 








Here is Francis Alterman, Manager of General Mills 
Digital Computer Laboratory, checking one of our newest 
computers which he helped design. General Mills com- 
puters, both analog and digital, are being used in missile 


guidance, bombing and navigation systems, automatic 
surveying and in industrial control. In future space travel, 
computers will help control navigational systems of space 
vehicles and will process data gathered in outer space. 


General Mills engineers work today 


General Mills has been producing computers 
for nearly 20 years. Exciting new concepts 
in high speed magnetic tape units, ultra-high 
precision analog to digital converters and 
optical keyboards are examples of continuous 
developments in our over-all computer 
program. We work to improve reliability, 
increase speed, cut cost. 


Our research activities cover broad areas in 
physics, chemistry, mechanics, electronics 


and mathematics. Some of the studies rep- 
resentative of these activities are: ions in 
vacuum, deuterium sputtering, dust ero- 
sion, magnetic materials, stress measure- 
ments, surface friction and phenomena, 
trajectory data and infrared surveillance. 


In our engineering department, current 
projects include: specialized inflatable vehi- 
cles and structures, airborne early warning 
systems, micro wave radar test equipment, 











Mars seen from one of its moons... 


. illustration from book written for General Mills by Willy Ley. 


to help you explore space tomorrow 


antennas and pedestals, infrared and optics, 
inertial guidance and navigation, digital 
computers—and many other activities. 


Our entire manufacturing department is 
geared to produce systems, sub-systems and 
assemblies to the most stringent military 


MECHANICAL DIVISION 


1620 Central Avenue, Minneapolis 13, Minnesota 


To wider worlds—thrc 


requirements. Our people have a wealth of 
experience in complex military projects. 


Write for free booklets: (1) Complete research, 
engineering and manufacturing capabilities 
of the Mechanical Division (2) New booklet 
on General Mills computers. 


General 


Mills 


99 @ Ff 








ROCKETS AND GUIDED MISSILES 


Alfred J. Zaehringer 





Astronautics.— [wo new satellites, Dis the road by the NASA-Army team, up diameter than the second stage the 
coverer VII and Discoverer VIII have _ per-stage changes appear to be under way Nike Hercules 


been placed into orbit by the Air lorce The first stage will use, as scheduled, [wo new missiles have been revealed 

Discoverer VII went into polar orbit, but : ight Jupiter-Thor liqu One is the Hughes GAR-9 (a grown-up 

in ‘trical malfunction failed to allow igines t a combined th 2S. Falcon) air-to-air missile with a 

instrument capsule separation. The nos¢ nillion pou It previously was planned of over 200 miles. Another Air 
] 


cone of Discoverer I as not recov 1 he Titan ICBM as the second missile is the Skybolt, designation 


ered as planned 1 J. S. moon shot re, and a 15,000-pound-thrust hydrogen —_air-launched ballistic missile 
failed when the plastic nose cone disinte engine Some of the new missiles to watch this 


; , ’ | 
grated shortly after launch Now it looks like all upper stages will year are: The Army Automet solid-pro 


Despite these somewhat discouraging use liquid hydro; iti pli al pellant tactical missile; Arn 


} the 


results, astronautical gains continue to be oT total fi stages is would radar missile ¢ 


chalked up. NASA and the University of it a man travel to the n al ship radar mis 


Michigan sent a 5-stage solid-propellant turn > ydrogen upper g first successful 

rocket to an altitude of 1,050 miles to vould about double the payload capa 

record the electron density of tl t f the previous configuration 

sphere. Other NASA work has included missile just tested; the 

reflecting spheres placed in upper Missiles.—Three of the second-gener: Crockett, a bazooka-type weap 

ejection of lium tion missiles, Polaris, Minuteman, and  subkiloton atomic warhead; the Army 
Nike Zeus are reported to be ; neil Claymore antipe nel missile; Navy 
rapidly to operational statt he Gimlet air-to-surtac ballistic rocket 
submarine-launched fleet missil Army Lobber, 10 to 15-mile-rang 
rocket; nuc arn Navy 


face-to-surface Army infrared guick 


Recently, radio telescope data also con- ines. It \ ii an initi peratior surface-to-air Mauler Army Missile 


inge surtace-to surface missile 
Also the Navy’s Raven 500-mile air 


manned expedition t . ur nissile; Redeye infrared guid 


information ’ , o di h: been vel bazooka e 1 to-air Army 
over 500 deg ahrenh flown in tl rograt f . sile: Army’s Shillelag! round-to-gr« 


30 | | | antitank rocket whicl ° operationa 


now believed that the radiation sucee ul. and 2 unsuce ful yur | this year; Air > Slam, a supersor 
earth is it hape of a hz submarines hav Ce! ! | . nuclear-powered ran Super Talos 
belts wi efini tructur \ HINGTON, ( N Navy seagoing imissile missile; and 
the Air For Vag Tail, a solid rocket 
designed to go arot or hills 
Various mis pace projects 
works are Agena, an Air Force 
pound satellite to be used with an 
booster ; Atlas- Able by NASA whic 
could send a 200-pound package aroun 
\ir Force eady | een 1 from ut ground the moon; Army-ARPA Courier, del 
ne up with a 3-stage, 1,700-pound, aunch sil: du 1 facilities f repeater communications satellite scl 
Jaguar rocl » 29-foot inuteman wil d in the Ogden —uled for launch this spring; ARPA De 
ants and Bris m ‘ ah, > 1¢ cree, 24-hour rep ng satellite; ARPA 
pavload y at Brighan itv is nov , Air Force Midas, early-warning satellite 


f it ! Launch raged it ircl ( opn ( | Mrs. V by ARPA, a maneuverable, re 


ser 


series 
plosions: Samos t ARPA 
reconnaissance Sat ARPA’s Steer 
a polar-orbiting, i ntaneous-repeating 
satellite Suzat space platforn 
ARPA ARPA’s Tackle, polar-orl 
communications satellite: Tiros 
NASA-Navy 


400.000) pounds he second ive Transit (Navy 





witl four ; lel “ruc ol ‘ satellite; and 


irfaces appez bt reer launching 
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TRUE NORTH... anywhere-any time-any weather 


A portable field instrument that finds true north auto- 


matically is now available to America’s new mobile Army. 
It is called ABLI 
U.S. Army, TO & E No. LIN279415. ABLE swiftly determines 


true north... 


and has been TYPE CLASSIFIED by the 
day or night, in all weather, and anywhere 
in the world up to latitudes of 70 degrees. 

The simplicity, speed, and precision of ABLE « ompared 


vith surveying methods means a saving in time, man- 


Inertial instruments 


power, and equipment ...and is in keeping with the 
ern Army's concept of battlefield mobility 


Heart of th 100-pound all-transistorized syster 


hich precision gyro which senses true north. Its accura 


is equal to most celestial methods under tactical condit 


ABLI compone nts have a mean-time-to-{ iilure in excess 


3000 hours. ABLI can also provide directional orientati 


for field operated mobile radar and missile launchers 


by Autonetics @) 


DOWNEY, CALIFORNIA 


A DIVISION OF NORTH AMERICAN AVIATION, INC. + REGIONAL OFFICES: WASHINGTON, D.C. AND DAYTON, OHIO 


INERTIAL NAVIGATION / ARMAMENT AND FLIGHT CONTROL 


March-April 1960 


COMPUTERS AND DATA SYSTEMS 
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ARMAMENT ELECTRONICS 


W. H. Van Vliet 





Supersensitive Infrared.— Development 


ot ared device, 


detect the 


an intr so nsitive it can 


Se 


glow of a cigarette from miles 


Lockheed 
de 
tor 


away, has been announced 


by 


\ircraft Corporation. The unit is 


signed for use in an infrared gunsight 


Lockheed’s F-104G Starfighter, 


providing 


measurement of angular target 


An 


military use of infrared 


movement 


after initiai radar contact important 
advantage for the 
that it 


like radar, which obviates electronic jam- 


1S is passive, rather than active, 


ming. 


Circlotron.—The development of a new 


type called the Circlotron, 
the 
magnatron, 


\ 


tubes 


combin the of 


principles 


the 


which 
traveling tube and 


has | 


ates 


Wave 


een announced by ssoci- 


So far, experimental have 


achieved gains of greater than 20 
X-band 
bandwidtl 


o 10 kw. The 


frequencies over a 
with peak-power outputs 


tube has an efficiency of 


\ 
receiv- 
West 


bal 


Satellite Communications Station. 


1 
S1VE ommunications satelite 


ng station is being constructed 


in 
(sermany for support of NASA space 
Germany’s first, 


loon probe s. The station, 


is expects d to be in operation during 1960. 
Aids.—The 


officials 


Navigation question _ be- 


tween U.S regard 


ing short-range aids still 


navigation 
The U 


British 


unresolved S. supports Vortac, 


the Decca SYS 
and Brit 


he Id 


Discussions 
representatives 
Navaid 
ctra al 


Decca. 


on 
range 


are 


of tl 


sup 


1e 


ly designed semi 
(SAGE) 


The 


Sage Antenna. 


automat ronment 


test an- 





want ¢ 


SAF 
rmerly armamen 
fir Command, 

f the Operations Di 
Services, 

the Cali- 
Aircraft C 


: . rr 
formeriy chieft ¢ 


lir Force Ammunition 


‘lectronics systems engineer in 


r- 





tenna, 104 feet long and weighing 
Was developed by Raytheon for 
Air force. 
High-Speed 
of 


Computers.— Radi 


ition 


lat Operate at 
loped 


Dasic computing 


ng sponsored by the 


n the order 


RCA 


Speeds 
hieved by 
, 

pie computer 


have 


oscillators 


Russian Computer Technology. 


puter technology in the Soviet | 


rapidly, 


U 


eat 
been increasing alti 


l ! ind the 


ags i 


> 


accoral an man 


Soviet compute l 


tr red 
toured | 


ractories However. many team n 


believe th: the Russians 


revealed all of I 
Russiat 


S. facilities, althoug! 


not able to visit some because 


ecurity The U. S. experts were 


Tacilities 


Russian 
Countermeasures System.— Now 
Arn 


iph ¢ 


development for the 
and Pl 
countermeasures 


tect 


Radio jnogT 
systen 
unfriendly 


radiation, 


High-Accuracy Timing. A precisior 


ing systen is 


\i t y 


poratior ] < t 


borne digital tin bee 
veloped for the 
craft Cor 


WWYV time 


curacy of 


em opera 


achieving 


10 per 


al 
cent 


por 


ents 
1 


ncoder 


are 


is classifi d. 


Improved Braking System.—An 
sroved | braking 
" 


roved antiskid system 
aeve 


craft has been loped by 


Company. The system incorpor: 


may not 


facilities 


+ 


Temco 


) (or- 


\merica engineers report that 


1.000 


f 100 


while 


functions, 


heen 


more 


1 
recently 


al 


embers 


] 


lave 


more recent develop 


under 


’ 1 
ce 


An 


1 


analog computer to col trol brake 


pres 
sure, overriding any excessive brake pres 
the Che 
application of brake pressure before touch 
to not 


sure by pilot system prevents 


down or any wheels rolling after 


touchdown. 


Kilobit Scatter.—The 
searcl 


Monmouth, 


Army Signal Re- 
1 and Developm 
N. J 
transmitting 500 kilobit PCM pulses over 
The 


was about 30 miles 


nt Laboratory, Fort 


has been successful 1 


a 93-mile tropospheric scatter path 


limit of previous unit 
Klystron.—French 


High-Power scien 


tists have reported development of a 4 
klystron caps 
Che eff 


with 


cavity able of delivering 20 


the tube ts 
the 


megawatts. of 
40 per cent, 


40 db. 


a gain in order 


4 P-N-P 
mesa transistor, which can be operated at 
3,000 Bell 


transistor 


High-Frequency Transistor. 


me., has been announced by 
Phe 


base and l - nitter 


Telephone Laboratories 


has 
oscillator or 


and ¢ L « il am 


plifier or in feedback amplifiers requiring 


bandwidths of 500 mc 
Radar. 
h Labo 


> 
Re searcn 
haracteristic 


Monopulse According to the 


Naval 


radar 


ator monopulse 


systems have « which 


appear to be superior to sequential lobing 
It was re 


conical scan types of radar 


that 


or 


ported monopul s¢ systems have 


a 


greater angle-error sensitivity when weak 


radar returns prevent good automatic 


control operatior However, other 


gain 

operational a1 chr 

be ler 
+ ¢ 


considerec 
best tec 


ical characteristics 


must 1 before determination 
] hi que 


of the 


\ m 


} } 
developer 


thermionie 
1 by Radio 
and Thiokol 


units 


Thermionic Power. W 


power unit has bee 


Corporatiot of \merica 
Chemical 
be 
or u nas n 


The 


reat from the en 


C orporatior The powel 


around the flame 


tube cone of 


large 


solid-propell unit report 


draws onl 


edly 


and will not aff thrust in any 


gir 


way Present laboratory models have pro 


duced 270 watts of electricity for each 3.5 
inds. RCA for 
150 to 175 watts per pound 
rl 


per Vi 


scientists are aiming 


e units are expected to cost less thar 


$1,200 


red with 


$1 


watt for conventional 


att compa per 
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Multi-Use 
Automated 


Maintenance 


The recent demonstration of multi-purpose 
test equipment (MPTE), developed by 
RCA under a series of Army Ordnance con- 
tracts, highlights a new dimension in auto- 
mated multi-use systems support and culmi- 
nates a long-term RCA effort in this field. 
This General Evaluation Equipment is an 
automated, transistorized, dynamic check- 
out system. It contains a completely modu- 
larized array of electronic and mechanical 


evaluation equipment, capable of checking 
a variety of electromechanical devices, 
ranging from radar subassemblies to missile 
guidance computers. MPTE provides the 
stimuli, programming, control, measure- 
ment and test functions for the NIKE AJAX, 
NIKE HERCULES, LACROSSE, HAWK 
and CORPORAL missile systems and has 
been extended to other weapons systems 
related to our defense efforts. 


RADIO CORPORATION of AMERICA 


DEFENSE ELECTRONIC PRODUCTS 
CAMDEN, NEW JERSEY 


Tmk({s) 0 








SPACE ARMAMENT 





Global Tracking System Flexible Nose Cone cluster ht Rocketdyne H-1 engines 


, , — ising liquid « ren and KP-1 propellan 
Details of the effort being mustered to \ revolutionary nose cone wh aut Shee 
contained in 


ward achieving “the first tracking and matically “bends’’ while speeding age : 
1 1 1 scheduled for 

ground instrumentation system to encirck Outer space to alm complex solat 

1961-1962 period 


the globe” were disclosed recently by sev ing instruments at the sun has | 


' ett , ' Che Saturn de 
eral members of the industrial team re cessfully test-flown. Labeled “solar point 
sponsible for this phase Project Mer ing control,” the 


is 


_ an initial vehick 
cone, attached to an A1r 5 


cury, the U. S. et shieve manned Force Aerobee-Hi research rocket, soared : ss 

, 1 , , about 150 fee 
ninety miles above th 
ration. 


inouncement followed tl make detailed studies 
a contract for more than 


million by Western Electric Company, he . 2-inch-long cone bent : Inflatable Sphere Launched 

prime contractor on the project, and th ‘gre ngle ts ¢ O point it A second suborbital test flight of a 100 
National Aeronautics and Space Admin ‘ f electronic equipment at tl foot inflatable sphere was conducted re 
istration. Major participants with West \s soon as its observations we on cently by the National Aeronautics and 
ern Electric in the project communications pleted, the cone reverted rigina Space Administr Wallops 


ition irom its 


network are: Bel Telephone Labora- positior for a parachute 
hippany, N. J Bendix and subsequent recover sphere to a 
Detroit, Mich. ; and Phe scientitic 


New York, N. \ the upper 


traveled 


Oceal 
. } 1 | feadladd in 
cost-plu d on Included 1 


pectrograpl 


ambrid 


rst astronaut 
pace at 18,000 miles 


“ called Projet t 


operations were begut naneuver \ he ne desigi id wil the Delta vehicl 


NASA selected test vehicle used 


ne Sergeant 
assist re 
originally | d for 
as an Allegany Ballistics Laboratory 
248 solid rocket 
stage for the Del 
Che Delta Wi 
stage and at 
and experi propellant secol 
different ate University and “ used in the Vanguard a Thor-Able 
vehicles 
The 100-foot 


plastic half a mil t < ] f one tl 


worldwide complex will have a Stages for Saturn 


computing and communicatiot nter at I 


¢ Natio \eronauti ind § > sandth of ar with vapor 
the Goddard S Ilig 1 \ str ind the Departmer deposited aluminum and weighs about 130 
ville, Md., 


requeste I rn pounds. The aluminum provided a high 
Lal ° 


averal, hi gl ol allisti i Loe! oO ’ re j 


degree ot reflectiy light and radio 


signals 
\t launch tl here 


mind m:; ? un ontaimer 26 


equipper llowed approv: in t ie complete payload 
lantic and India ‘ 1 development program 1 , al t 190 pounds 

e Satur? ehicle al eC) ron | ontainer, inflatior 
t 


res W he mou thre \ vegun by the residu 
500.000 i inflation was 
f thirty pound 


Une sphere. 
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ADVANCED. 


TERRIER, 


TURBO-ELECTRIC, 


TURBO-HYDRAULIC 


The Navy’s Advanced Terrier is a deadly defense weapon 
UNITS As it moves at supersonic speeds, locked on target, 
power required to operate the guidance and control 
systems is generated by turbo-hydraulic and turbo-electric units. 
DESIGNED These units and their respective flow and speed 
controls are products of the TAPCco Group. They 
are made to high reliability standards for the producer of the 
missile, the Convair Division of General Dynamics. 
MANUFACTU RED, Reliability is a first principle at TApco. That is one reason 
we are part of such programs as Advanced Terrier. 
And Tartar, F4H, Bullpup, F-105, Bomarc, X-15, Sidewinder, 


SERVICED the 707, and the nuclear-powered submarine fleet. 


TAPCO GROUP 


Thompson Ramo Wooldridge Inc. 


CLEVELAND 17, OHIO 


DESIGNERS AND MANUFACTURERS FOR THE AIRCRAFT, MISSILE, ORDNANCE, ELECTRON AND NUCLEAR INDUSTRIES 


March-April 1960 795 








RECENT PATENTS 





Propellant Powder.—U 


, » 3 5 
is ssucd June <, i 


Globular 


Andrew 
n Chemica 


ugene A 


describes a 


process for the manufacture of spherical 


particles of propellant powder base (nitro 


ellulose) which may be carried out in a 


continuous manner and which does not 


require bulky, complicated, and expensive 


apparatus 
Propellant powder 


base lacquer parti 


cles are suspended in an immiscible non 


solvent medium, % the suspension is 


mixed with an excess of the heated non 


solvent medium so that the resultant mix 


above the boiling point of the 


ure Is 


solvent in the lacquer. This causes the 


rapid removal of tl solvent from tl 


thus provid 


the pro 


Protective Nose Cap for Torpedoes. 


‘ _ 
Issued June 


the Secret [his invention 


nose-cal ture tor torp 


provides a 
launched under sucl 


does which must 


conditions that they strike the water 


relatively high speeds antisubmarine 


torpedoes launched from high-speed air 


The nose cay wided has sufh 


cient crushing strength satisfactorily to 
reduce water entry shock, preventing 


to tl nose section and 


physical damage 


the transducer u lu and finally 


tation, thereby 


breaking away | 
eliminating itself from the transducer face 
Generation of Impulses in Electric 
. Patent N 
Uri h 
ucr rsi h 
This 


he productiot 


> 280 77H 


Detonators.—l’. S 


inven 


ntial for the ign 


electrica fuzes bv the 


nitable 


nterruption of a magnetic circuit \ 
small quantity of explosive material is 
ntroduced into the magnetic circuit 
hat the 


such manner t explosive will inter 


circuit at the 
great spec 
} 


gh potential in t 


Fuze Safety Device. 


7% 


8. Issued June 9, 
nnett. Assigned to 
Phis 


device for 


the Army invention provides a 


safety explosive projectiles 
inoperative if 
idled. The 
hiring pin 1s connected to a nose ci 


held in 


nose cap is fractured 


which renders the fuze 


dropped or otherwise mishar 


safe retracted position until 


Low-Altitude Bombing System. 


Patent N d } 9. Issued 


5 t hn Ryan, Jr 


tion relates to an improved low-altitudk 


system and apparatus for the 


and 


bombing 


( f high € xplosive devices 














Fig. 1. Toss bombing system. 


1 


from aircraft an arily to an 


bombs 


improved apparatus tem, and method 


of “toss bombing explo 


} 


sives above or target fron 


target 


distance and 


| approach toward the 


and providing a safe escape 


maneuver for the aircraft after the re 


explosive device or bomb 


an object the accurate re 


and tossing of a high-explosive de 


vice at a predetermined point in a flight 


pattern relative to the calculated 


target 


in relation to the speed, altitude, and a 


elected pull-up angle of the aircraft, in 


automatically releas 


bomb device at a predetermined 


cluding means for 


g the 


ingle of climb during the pull-up, as 


Figure 1 


Firing a Detonator by a Thyratron. 


] S Patent \ > P07) ASS 


\ Tune 
50 # Vanrice Ipstein 


i thyratron that receives the firing 


at its grid and then triggers, releasing 


i charge stored in a capacitor through the 


letonator. capacitor is not charged 


until the vehicle carrying the device is 


launched; therefore this capacitor must 
be charged fairly quickly 


The ca 


detonator 


pacitor charged through the« 


itself, and if a sensitive dete 
used tl 


nator is danger that the 


detonator will be the capacitor 


charging current present invention 
solves this problem by shunting the deto- 
that 


readily pass the charging current but will 


nator with a small inductor will 


block the sharp pulse of the firing current, 


sending it through the detonator. 
Bomb Arming Device. 

No. 289144 

Carl H. Buecker 


vor Company Thi 


Vfaqna- 


invention provides 


a solenoid bomb-arming control device 


adapted to he controlled remotely for 
} 


vermitting a homb t 7 dropped in either 
I PI 


armed or unarmed condition 


Detonating Fuze. 


‘ " , 
Ti ssucd 


> 


fy 
Dolan 
B. Den pster , wed ft 


tcal Industries 


Briml 
Tinpe 


ention pr wides a 


detonating fuze being detonated 


in an inflamma mixture, will not 


ignite the gas mix re. The core consists 


of pentaerythritol tetranitrate This is 


covered by a thermoplastic sheath 


pregnated with a flame suppressant 


Trigger Release Mechanism. 


Patent 905 28 l 


1050 + 7 
( shea } ‘ ) ned to 


the Secretary of the Army: This invention 


provides a_ trigger-release mechanism 


which simultaneously actuates the trig 


ger mechanism of a spotting rifle and a 


large caliber weapon. It is particularly 


adapted for use on lightweight, highly 
mobile armament of artillery caliber, such 


rocket 
equipped with spotting rifles 


as recoilless rifles or launchers 


Controlling Aircraft Speed. S. Pat 
t No, 2,895,692. Issued July 21, 
René Leduc 
apparatus for maintaining the speed of 
desired Mach number, A 


control meat operating the fuel supply, 


1050 


This invention provides 
an aircraft at a 


maintains a constant ratio between the 


total and ic pressures of the atmos 


phere in which the aircraft is located 


ORDNANCE 





SUPERIOR ENGINES 


develop KW... for missile KO! 


The warhead carries a missile’s big punch, but its fighter instinct is developed 
by earth-bound electric power. Without reliable ground power, there could 
be no missile launching, guidance and control, or communication . . . and 
no knock-out blow! 
Already in the U.S. defense ring are dependable White Superior diesel 
engine generator sets at BOMARC, NIKE and other missile installations. 
At every round, they are ready with quick, easy starting and continuous, 
reliable operation. Precision construction takes Superior the limit, too, with 
trouble-free performance, low maintenance and maximum fuel economy. 
AOE In the battle for space, Superiors are veterans, being installed on sections 
White of SAGE, “DEW” line and the “Texas Towers.” They will soon find 
fot ) important civilian sky duty also at many of the Federal Aviation Agency’s 
“Gees new air-traffic control stations. White can custom-engineer engines to 
meet your exact needs... offers experience with automatic, unattended 
and remotely controlled operation. If your requirements range from 
215 to 2150 HP, or 150 to 1500 KW, get complete information now! 


WHITE DIESEL ENGINE DIVISION 
THE WHITE MOTOR COMPANY, Plant and General Offices: Springfield, Ohio 
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KOHLER 
PRECISION CONTROLS 


Reliable quality, engineering, workmanship. 
Kohler Precision Controls include a wide range of valves, 
fittings and parts for industrial equipment, automotive, 
aircraft and missile applications. Complete facilities in 
one plant, with unified supervision. Ultra-sonic cleaning 
facilities. Air filtered to 10 microns in area where hydraulic 


system components are assembled, tested and packaged. 
Send for catalog with complete data on: 


CHECK VALVES 
Cone Type 


PRESSURE RELIEF 
VALVES 

RESTRICTOR VALVES 

JET ENGINE PARTS 


AIR VALVES 
NEEDLE VALVES 
ENGINE PRIMERS 
PLUG VALVES 


Soft Seat Type 
Swing Type 





KOHLER CO. Established 1873 KOHLER, WIS. 


KOHLER or KOHLER 


NIAGARA Aero 


SECTIONAL HEAT EXCHANGER 
A Self-Contained Cooling System 


@ Niagara Aero Heat Exchanger offers a completely 
self-contained system independent of any consider- 
able water supply, replacing both shell-and-tube 
cooler and cooling tower. Water consumption is only 
the evaporation and the small amount passed as blow- 
down to prevent hardness build up. Net saving is 
95%, of water used in cooling from external sources. 
You solve the problem of water supply and disposal; 
you save much additional expense and equipment in 
water handling, 

piping, pumping. 
Casing panels are 
removable with 
full access to all 
parts and interior 
piping for easy in- 
spection. Sections 
are shipped as flat 
panels with saving 

in freight charges. 


Write for Bulletin No. 132 


NIAGARA BLOWER COMPANY 


Dept. 0-3, 405 Lexington Ave., New York 17, N. Y. 
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Reviews in this issue by: 





Leo A. Copp, editor, Washington 


Dr. JAMES B. Epson, senior r missiles and space, 
Intell 


Office, Assistant Chief of Staff, 
ton, D. C. 


igence, Washing- 


Cot, Cuartes G. MettLer, artillerist, former Army Ordnance 
arsenal and depot commander and U. S. 
Viami Beach, Fla. 


militar y attac he 


P. Wricut, naval ordnance 
tshington, D. C. 


The Uncertain Trumpet. By Gen. Maxwell D. Taylor. New 
York: Harper & Brothers. 203 pp. $4 


HERE is testimony of an expert—and 


Che witness is one of our greatest living military leaders who 


lamaging testimony it 


retired recently upon completion of four years as Chief of Staff 
of the Army. He was awarded the 
tion’s Crozier Gold Medal in 1955 


The testimony is presented in a cleat 


rican Ordnance Associa- 


. unequivocal, convincing 
way. It is based upon the experience of a sterling Army officer 
from cadet days at West Point to the Nation's highest Army 
administration, in edu 


assignment experience in command 


cation, in staff, and in battle. There can be doubt tl 


ualified to testify. Nor can there be 
he burder testimony Gener: aylor pr 
doctrine * retaliatior 
security ; tl planning 
requirements if | | 
the Joint Chiefs 


military 


contentior 
der is made 
e, of the tragic re 
eral Taylor contend 
Army’s role at 
ntional wars, and 
Korean wat 
r Army ( 
strengthening of 
leway, another form Staff, made the 
but it, too, went unheeded 


others, but still the Army is 


effect, did General 
eglected as the result 
ts of view of people who have the authority to veto 

necessary intimate conti vith the problems in 
but nonetheless obvious, is the disappointment of 
ilitary men that these policies are sanctioned by a Com 

Chief who is himself an Army man 

ple fact is that a military force cannot take and hold 
rround without being there. Recognizing the 


bligations which our current statesmer 


worldwide military 
have assumed in the 
United States, the 


ime of the ground that might have to be 
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PROBING THROUGH THE NIGHT new 
Sperry radar warns of approaching tanks 
35-lb. radar set is powered by a small bat 
tery pack. Secret of ur 

of bulky 


< 
duce ch 
I 


ness is absence 


/ f } 


Z_ 1M MW 


Army has “Silent Sentry” Radar for front-line use 


SPERRY RADARS range in size from the tiny “Silent Sentry 
(above) to the giant Air Force Early Warning Radar, tl 


AN FPS-35 with its 85 ft. tower and 126 ft. antenna. These 


Army troops are now able to call upon the country’s first produc 
I I I 
tion equipment of this size. The device — designed to warn of 
,; surprise over-the-ground infiltration or major attack by an aggres 
towers of strength in U.S. defenses will be spotted strategica : ‘ 
throughout main Air Force defense networks sor—greatly enhances the effectiveness of battle area surveillance 
Developed jointly with the Army Signal Corps, this new Sperry 
I t I 
portable radar instantly reports any movement of men or vehicles 
within a three-mile range—at night, in fog or smoke. So accurate 
is the set that it can detect one soldier walking a mile away and can 
distinguish between a single individual and a squad of several mer 
It is also sensitive enough to determine the approximate size ot 
vehicle target and indicate whether it has wheels or tracks. This 
new “Silent Sentry” is one more result of the joint efforts of o1 
military leaders and Sperry to keep our defenses up-to-date 
The “Silent Sentry” (AN /PPS-4) is one of a broad variety o 


radars manufactured by the Surface Armament Division of Sper 


PEAR 


Gyroscope Company. 


SURFACE ARMAMENT DIVISION, 
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SEND YOUR BLUEPRINTS... 


for our 

prompt 
quotation 

on metal 
stampings. 
Latest brochure 
sent upon 
request. 


« 


\t—.. CARLSTROM PRESSED METAL CO., INC 
57 Fisher Street 


| am Ol Westboro, Massachusetts 


INSPECTION ~ 
PROBLEMS? =~ 


This booklet is for you! 





This comprehen- 

sive, elaborately 

illustrated booklet 

provides practical infor- 

mation on the use of the 

famous A.C. M. I. Bore- 

scope in various industries, 

for the inspection of inte- 

rior areas or surfaces not 

otherwise visible—together 

, with full data on the types 

q is of Borescope available, 

Fill in ond and on their care and 

request mail today maintenance. Have you 
received your copy? 


Vy, 
to American (ystoscope Makers, Inc. 


8 PELHAM PARKWAY PELHAM MANOR, N. Y 





Gentlemen: Please send me without obligation a copy of 
your booklet on Borescopes. 


Name. 





Firm_ 





Address___ 
\ City 
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taken and held is global. If memory serves this reviewer cor 
rectly, we have military assistance pacts, in case of war, with 
practically every country in the world outside the Iron and 
Bamboo Curtains. Add to this the evidence that Russia has 
highly developed the weapons for its land forces and that China 
is active at its borders or beyond them. But our Army has 
inadequate support in the way of modern weapons, as our land 
forces continue to be armed with V’orld War II models. 

General Taylor advocates a new national military program of 
flexible response and an unqualified renunciation of reliance on 
the strategy of massive retaliation. Whether or not there would 
be general agreement with his proposed reorganization of the 
Joint Chiefs of Staff, there can be little doubt that its proce- 
dures are subject to constant revision. Its Joint Staff now num 
bers 400 officers (God help us!)—far too many for policy 
planning and far too few for the operation of global forces 

Bravery in General Taylor’s career is not new. He has taken 
and held ground in conflicts on the battlefield no less than in 
Washington. His book is another entry in a long record of 
integrity, industry, and bravery. 

Will General Taylor’s plea be but another voice crying in the 
wilderness? Must his caution go unheeded as did MacArthur's 
and Ridgway’s and Gavin’s and the rest? If so, then indeed does 
the trumpet give an uncertain sound and we are ill prepared to 
do battle Leo A. Copp 


Most Dangerous Sea. By Lieut. Comdr. Arnold S. Lott. An 
napolis: U. S. Naval Institute. 322 pp. $6. 


Wao won the war? Perhaps the men of the mine warfare 
units didn’t win it singlehandedly but they were among the un- 
sung heroes who contributed heavily 

Commander Lott has done a grand job in recounting both the 
great exploits and the dull routine sweeps carried out by our 
mine vessels. With few exceptions, the entire task was in the 
hands of naval Reserve officers and men whose aim was “to 
fight the war and help win it.” 

Early in World War II, German submarine-laid mine fields 
caused consternation along our East Coast and kept many sweep 
ers busy. Every beachhead assault, including Tarawa, Nor- 
mandy, Saipan, southern France, Okinawa, and later Inchon and 
Wonson in Korea, were preceded by the intrepid minesweeper 
and their associates in underwater demolition teams. Casualties 
were usually heavy. 

On the other side of the ledger, fast minecraft—old converte 
destroyers—laid our own offensive and defensive mine 
that took a heavy toll of enemy ships. Then when the great mass 
of war-bred sailors hurried home after the war, the mine forces 
spent many dreary but dangerous months sweeping up the hun- 


dreds of allied and enemy mine fields —J. M. P. Wricu 


The Hero: Charles A. Lindbergh and the American Dream. 
By Kenneth S. Davis. New York: Doubleday & Company. 
527 Pp. $4.95. 

THE transient nature of fame is forcibly brought out by Mr. 

Davis in this lengthy book. He describes the life and achieve- 

ments, the sorrows, the acclaim, and the return of a great 

American citizen to the privacy to which he is so well entitled 
For all its detail, this volume does General Lindbergh a dis 

service. The final impression that lingers long after the reading 

of the book is that the author used the weak yardstick of today’s 
dizzy pace to gage the appreciation by thinking Americans of the 

Lindbergh achievements. To have written an exhaustive analysis 

simply to create this effect is sheer waste of talent by a most 

capable author. 

Little that today’s iconoclast can write or say will detract 
from General Lindbergh’s lasting contribution to the progress of 
air flight, his intense patriotism, and valiant service to his coun- 
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try in combat. His combat service came even after he had re 
ceived unjust and shabby treatment from the Nation's press and 
President 


Mr. Davis’ 


did not 


book 


is subject to further unfavorable criticism 


in that he research adequately certain most important 


General Lindbergh’s career. The general has been 


criticized and still is in 


events in 
certain quarters because he visited and 
apparently cooperated with some German military leaders prior 
to World War II and accepted from General Goering a German 
decoration for his pioneer contributions to flying. It is an au 


thenticated fact that such cooperation on General Lindbergh's 


part was at the direct behest of the American Government to 


assist in obtaining information not otherwise obtainable by our 
military authorities 

But most heroes worthy of the name have been misunderstood 
Posterity usually rights that wrong, al 


during their lifetimes 


though the hero’s own generation may be too misguided to do 


so. In this reviewer's judgment, General Lindbergh emerges as 
a greater flier, a more intense patriot, and a more humble man 
in spite of this latest effort to tell his story on a frustrated and 


belittling note —L. A. Copp 


Space Flight, Vol. :—Environment and Celestial Mechanics. 
Krafft A. Ehricke. Principles of Guided Missile Design 
Series. Edited by Grayson Merrill. New York: D. Van 
Nostrand Company. 513 pp. $14.50. 


TH! best and most pr 


files. They lie all open, 


ecious secrets are not locked in guarded 
seek 


So Krafft Ehricke, veteran and master astronautic 


but locked out of minds that never 
nor see them 
engineer, keen philosopher upon the ways and destiny of men, 
has strewn the “secrets” 
the book is a working tool for the astronautic student and engi- 
It is that, 


Explanatory text, ricl 


of his wisdom in this volume. He says 


neer and more 


with the insights born of its author’s 


labors, illuminated more than 


a thousand equations and 
over a hundred Krafft 


Ehricke expresses special gratitude to Convair-Astronautics for 


long 
: ‘fe 
ery useful figures, graphs, and charts 


help and support in this work. 
engineer will use this book, and own a 
No others will. The tables, 


workers in, will keep 


Every astronautic 


copy if he can afford it graphs, and 


equations that draw serious astronautic 


others out.—James B. Epson. 
The Liberation of the Philippines. Volume XIII—History of 
the Naval Operations in World War II. By Samuel Eliot 


Morison. Boston: Little, Brown & Company. 338 pp. $6.5: 


Tuis is an accurate, entertaining, and official volume, by a 
trained and qualified historian, commissioned in the Navy for 
the express purpose of producing a history of our naval opera 
tions, at many of which he was present and in which he took 
part as an officer on duty. Volume XIII in this series contains 
more than 300 pages pertaining solely to the post-Leyte per 
formances of both sides until the island republic was cleared of 
the desperately resisting Japanese, whose forces were scattered 
among the many islands of the archipelago 

To our older officers who were stationed at the many posts 
in the Philippine Islands, the names of the places and the maps 
will be most interesting. And to the officers of the Ordnance De 
partment of other days, who made the cannon and carriages that 
fortified the islands at the entrance to Manila Bay, to the Engi 
neer officers who emplaced these weapons, and to those who 
knew the defenders of these fortifications in that desperate stand 
McArthur, King, 


and their forces, this book is a wonderful and entrancing volume 


on Bataan and Corregidor by Wainwright, 
No history yet published has more basic information to consult 
Cuar.es G. METTLER 

(Contd. p. 802) 


nor more accurate observation to record 
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Guided Missile 
Launching Systems 


Prime Supplier to 


BUREAU OF NAVAL WEAPONS 
DEPARTMENT OF THE NAVY 








RAPID DELIVERY ASSURED 
BY MODERN NEW FULLER BRUSH PLANT 


Supplemented by 9 Regional Warehouses 


Save time and money by concentrating on cleaning supplies of Fuller 
Brush quality. Complete range of industrial floor brushes, brooms, wet 
and dry mops, scrub brushes, cleaning and maintenance chemicals, floor 
and furniture polishes and waxes provide a choice from which you select 
items best suited to your needs. Get professional assistance from your 
local, company-employed Fuller Brush industrial Man. Find him through 
the Yellow Pages of your phone book 


Industrial Products Division 


THE FULLER BRUSH CO. 


3585 FULLER PARK, EAST HARTFORD 8, CONN. 
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From Stratos... 


NEW MISSILE 
AIR CONDITIONER 
for ground support 


HIGH CAPACITY + LIGHT WEIGHT + VAPOR CYCLE 


This new ground support air conditioning package by Stratos provides a 
cooling capacity of 38,000 BTU/hour when equipped with an 8-hp 7,550 
rpm motor compressor unit . .. and 50,000 BTU/hour with a 13 hp 11,500 
rpm unit. Weighing only 350 pounds complete, measuring just 40” x 
24” x 49", and rated at 3.2 or 4.2 tons, the Model VEA4-3 air conditioner 
amply demonstrates the high capacity that can be achieved in a compact 
package — due to Stratos’ unique Heli-Rotor compressor and efficient 
evaporators and condensers. The rugged VEA4-3 unit meets military 
specifications. : 
Specifications: 
Conditioned air flow rene 80-90 lb/min. 
Output Temperature....Automatically controlled 60° to 90° F +2° 
Weight 350 pounds complete with cabinets, charge and controls 
Heating Capacity 37,000 BTU/hr. (11 kw) 
Electrical System 208 or 416 V,3 phase, 400 cycle, 4 wire 
Cooling Capacity 38,000 or 50,000 BTU/hr 
Controls Remote panel, cable connected 
Refrigerant veseeveeee hefrigerant 12 


STRATOS 


A DIVISION OF FAIRCHILD ENGINE & AIRPLANE CORPORATION 
Bay Shore, L. |., N. Y. 
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BOOKS RECEIVED 


Advanced Magnetism and Electromag- 
netism. Edited by Alexander Schure 
New York: John F. Rider Publisher, 
Inc. 104 pp. $2.25 

Course in Mathematical Analysis, A. By 
Edouard Goursat. Vol. I, Applications 
to Geometry, Expansion in Series, 
Definite Integrals, Derivatives and 
Differentials. 548 pp. $2.45. Vol. II 
Functions of a Complex Variable. 259 
pp. $1.65. Vol. ILI, Differential Equa 
tions. 300 pp. $1.65. New York: Dover 
Publications, Inc. Paperbound. Set o 
three, $5 

Dictionary of Explosives, Ammunition 
and Weapons. Ly Basil T. Federoff 
Henry A. Aaronson, George D. Clift 
Earl F. Reese. Picatinny Arsenal 
Technical Report No. 2510. Dover, 
N. J.: Picatinny Arsenal. 345 pp. NP 

Functions of a Complex Variable. By 
James Pierpont. New York: Dover 
Publications, Inc. 583 pp. $2.45 

German Secret Weapons of World War 
II. By Rudolf Lusar. New York 
Philosophical Library, Inc. 264 pp 
$10 

How To Use Meters. By John F. Rider 
and Sol D. Prensky. New York: John 
F. Rider Publisher, Inc. 216 pp. $3.50 

Kronstadt Rebellion, The. By Emanuel 
Pollack. New York: Philosophical Li 
brary, Inc. 98 pp. $3 

Magnetic and Electrical Fundamentals. 
By Alexander Efron. New York: Johr 
F. Rider Publisher, Inc. 132 pp. $2.50 

Magnetism and Electromagnetism. Ed 
ited by Alexander Schure. New York 
John F. Rider Publisher, Inc. 78 pp 
$1.80 

Moon Base—Technical and Psychologi- 
cal Aspects. By T. C. Helvey. New 
York: John F. Rider Publisher, Inc 
80 pp $1.95 

Night Hamburg Died, The. By Martin 
Caidin. New York: Ballantine Books 
Inc. 158 pp. $0.50 paperbound 

Principles of Frequency Modulation. 
3y B. S. Camies. New York: John F 
Rider Publisher, Inc. 160 pp. $3.50 

Radiation Counters and Detectors. By 
C. C. H. Washtell. New York 
Philosophical Library, Inc. 115 pp 
$7.50 

Rocket Manual for Amateurs. By Capt 
Bertrand R. Brinley. New York: Bal- 
lantine Books, Inc. 382 pp. $0.75 pa 
perbound ; $6 hardbound 

Theory of Functions of Real Variables. 
Vols. I and II. By James Pierpont 
New York: Dover Publications, Inc 
Vol. I, 560 pp.; Vol. IT, 645 pp. $2.45 
each, paperbound 

Value Engineering 1959. Proceedings of 
the EIA Conference on Value Engi 
neering. Elizabeth: Engineering Pub 
lishers. 165 pp. $6 
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This section of ORDNANCE contains selected papers on armament technology presented at 
meetings of Technical Divisions and Sections of the American Ordnance Association and 


contemporary 


articles on armament research, development, manufacture, and field use 


Trials by Fire 


Role of Aberdeen Proving Ground’s Development and Proof Services 


N 1950 the Development and Proot 


Services facility at Aberdeen Prov 


ing Ground appeared to many ob 
servers to have outlived its mission. Its 
ranges, its test courses, its instrumenta 
tion and techniques were designed to 
subject the ordnance of a land army to 


severe and exacting tests which only the 
best possible equipment could survive, 
and to de velop new ordnance by sub 
mitting it to a trial by controlled fre. 
TS means and methods were not un 


det question, but the role of the 


root 


soldier—of the land army itself—was 
becoming rather doubtful. The kind ot 
weapons that the land army knew best 
(guns, howitzers, mortars, ammuni 
tion, small-caliber rockets, small arms, 
mines, tanks, trucks, amphibious ve 
antiaircraft artillery sys 


hicles, and 


tems) were still being proved by 
D&PS, but only in limited quantities, 
for the nuclear griddle appeared to be 
the only proper way to cook an enemy’s 
goose, and D&PS could not test the 
most devastating components of such 
weapons. 


After 1950, however, events showed 


March-April 1960 


Col. G. P. Dubia 


that the role of conventional weaponry 


was not that of a minor character in the 
complicated drama of modern wartare 
weaponry, in fact, took 
in Korea, and it 


that it mt do as 


Conventional! 
all the leading 


became ob 


parts 


vious 


much in similar conflicts at mo 


ment 
After indicated 
that not even nuclear warheads de 


] 


COUILG 


K ore 1, new studies 


livered by missiles replace the 


foot soldier or obviate the need for him 


Land armies could survive such at 


tacks in large force if they were sepa 


rated into compact and highly mobile 


units. Even atter a nuclear holocaust 
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New deterrent weapon 











the toot soldier remain to 


contended with could still pull 
himself up out of a hole in the ground 


and own the land. 


lige SE factors, tully realized, 
a reappraisal of conventional 


nance and to the conclusion that its test 


was far trom an obsolete science. It 


emerged, in tact, aS an exceptionally 
tal and exact science—one that needed 


aw ake 


young in ideas and attitudes, and 


to be constantly and flexible, 
able 
to reappraise itself perpetually in the 


midst of a paradoxically shifting 


phasis in weaponry and the rapid ob 
solescence of even the atest models of 
equipment, 


Che 


\ 
become 


demands of modern wartar 


ever more complex, and to 


meet them an army needs mobile, re- 
liable, hard-hitting weapons that can 
operate in any climate. To assure that 
ordnance meets these requirements is 
a job that takes unique methods and 
facilities, and that entails a constant 
search for new ways of doing things. 

In 1960, far from having outlived its 


mission, Development and Proof Serv 
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ices finds itself still doing a job that 


IS as important as at any time in its 


40-year history, including two world 


wars, with methods, equipment, and 
capabilities that are more exacting, pre- 


cise, and extensive than ever before. 


In the past ten years almost every 


item of land-used ordnance possessed 
by the U. S. Army 


stamp of approva! in D&PS, which has 


has received its 
been the staging ground for that pano- 
ply of present-day armaments that are 
the bone and muscle of the U. S. Army. 
Here 1,400 scientists, engineers, tech 
nicians, and supporting personnel work 
in a 68,000-acre complex located near 
the head of the Chesapeake Bay. 


HE largest part of the D&PS com 
plex is made up of firing ranges and 
areas for the testing of explosive muni 
tions which have a large danger radius 
for the firing ot 


large-caliber seacoast guns now are used 


Ranges once used 


for the firing of small-caliber weapons 
at velocities not dreamed possible only 
a few years ago. Speeial areas within 
the 


fields, mine fields, and 


ranges are set aside for recovery 
for fragmenta 
tion and high-explosive work. 

Besides the general-purpose ranges, 
a number have been constructed for 
special projects such as the testing of 
small arms and aircraft weapons, re 
coilless rifles, armor plate, and vehicle 
fire-control systems. Heavy, cured re 


enforced-concrete targets of various 
thicknesses exist for the testing of spe- 
cial ammunition and warheads. 

Environmental chambers ranging 
from portable boxes to buildings large 
enough to contain our largest guns are 
available for testing ordnance at both 
high and low temperatures. Metallurgi- 
cal, radiological, and photographic lab 
oratories are here, as is a laboratory de- 
signed for testing fuels and lubricants 
and their effects on automotive engines, 
Ww hic h are run on test stands 


Here also are test courses designed 


to simulate the natural environment 


that military vehicles will experience. 


There are roadways ranging trom 
smoothly paved straightawavs to beds 
of sharp, crushed rock. and rough, hilly 


cross-country trails. Vehicles are run 


through deep sand, virtually bottomless 


mud, all depths of water, and on side 
slopes ind vertical slopes with up to 
sixty per cent gradients. 

To this plant are shipped tomorrow’s 


weapons and vehicles, and depending 


804 


on their type they become the responsi 
bility of one of the four testing divi 
sions of D&PS: the Artillery 
the Infantry and Aircraft Weapons Di- 


Division, 


vision, the Automotive Division, or the 


Electronic Control and Guidance Di 


vision 
The 


gun, howitzer, 


Artillery Division tests every 


mortar, and 


recoulless 


rifle, every new item of ammunition, 
and every new type of propellant that 
is even considered for production i1 


New 


their 


any quantity. 


daily to 


weapons art ¢ 
Artillery 
pieces are fired until projectiles rattle 
tumble in flight. The 


show stuff. 


in them and 


records show just when they lose their 


1 1 


accuracy and what useful life can b 


expected of them, and also what meas 


ures might be taken to improve that 


life or accuracy. 


Sophisticated electronic and 


graphic instrumentation records phe 


nomena beyond the capabilities of hu 
man perception. On a single round or 


burst fired from a modern weapon, 
| 


data will be recorded that pertain to 


kinematics of the system, 
loads on components, and strain, tem 


peratures, and various factors associated 


} 


with both interior and exterior ballis 


tics. 
test where 1 gun 


Indeed, it 1s a rare 


or shell alone is under study. The en 
phasis today is placed on the perform 
inter 


relation of its parts. In self-propelled 


ance of the entire system the 


artillery this concept 1s most ev! 


for here the gun, the carriage, 


method ot 


fire must all be in 


ammunition, and the 


trolling the 


perfec 


harmony with one another. 


NEW family of self-propelled artil 
lery including a 90-mm. gun (the 


Ms6), 


155-mm. 


a 105-mm. howitzer (T1995). a 
(T196), an 8-incl 


gun 


howitzer 


howitzer (T2236), and a 175-mm 
are even now completing their 


The light 


weight 81-mm. mortar T227, and the 


(T235) 


final dev elopment tests, 


4.2-inch mortar T2or, together with 
ammunition for them, are also under 
Davy Crockett 


weapons system which embodies a new 


development, as is the 


concept in close-support firepower. 
The go M67 Maw, and the 


120-mm, Haw recoille SS 


mm 
rifles—which 
give the platoon exceptional firepower 
with accuracy—also are 


great being 


developed as are improved 105-mm. 


and 155-mm. howitzers, both of which 


»t 


have higher angles of fire, longer et 


fective ranges, and greater lethality 
than did the work-horse howitzers of 
the past. An interesting new develop 
Moritzer, the 


ment is the I15-mm. 


XM7o, which is a close-support weapon 
using the boosted-rocket principle 
N the Infantry and Aircraft Weapons 
Division hand and shoulder weap 
ammunition for them aré 


Accuracy is de 


ons and the 


tested to perfection. 


termined on both indoor and outdoor 


ranges, and the durability of barrels is 


tested by subjecting them to hiring on 
erosion schedules that create conditions 


of heating and fouling more severe 


than those normally encountered under 
actual combat conditions 

Weapons are coated with dust 
mud, drenched with water, heated 
temperatures 


cooled to extreme 


then fired and_ stud: 


they perform The new 
7.62-mm. M14 


the old stand-by, the 


rifle (which will 

M1 ) h is be 

jected to many series of such t 

7.62-mm. M73 

M8s machin 
] } 


designed for 


has the machine 
and the caliber 
especially 


which are 
bat vehicles. Twenty-millimeter 


multibarre led aircrat 


matic and 


iso har e 


} 


peen eva uated here 


Small-caliber rockets and launchers, 
including such guided missiles as the 
Lacrosse, have been fired both i the 
component stage and as complete items 
Capabilities exist for testing the com 
ponents ot larger missile systems, and 
much work has been performed in sup 
port of such programs. 

Mines and grenades that disable or 
destroy attacking vehicles and person 
nel are exploded and evaluated, and 
studies are made by photographic and 
electronic means of the patterns and 
velocities of fragments produced by 
various munitions, telling the story of 
a weapon’s ultimate lethality. 

The 
tanks, trucks, personnel carriers, am- 
test 


Automotive Division subjects 
phibians, trailers, and wreckers to 
course conditions that may be the se 


verest environment the vehicles ever 
face. Besides the recording of such data 
as oil and gas consumption, maximum 
speeds, braking distances, and available 
horsepower, such factors as vibration 
and noise levels and temperatures of 
components are studied by unique in- 
strumental methods. 


Vehicles are driven to failure or ex- 
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haustion, and every inching step of 
their decline is noted and interpreted. 
Tanks with guns ranging in caliber 
from 76 to 120 mm. undergo road test- 
ing until they prove they have what it 
takes, as do all the high 
pacity trucks 


forces Foreign 


and low-ca 


cargo used by military 


vehicles are studied. 
Missile and rocket ground-support 
equipment such as electronic vans, fire 
trucks, 


veloped by ill 


fuel trucks, and launchers de 


services normally are 


tests by this division, as are all 


the types of balli rmor used in the 


given 


construction ol! 
In the Electror 
Div 


their component 


ance ision antiaircratt syste! 


Ss such as radar 


puters, power controls, and test eq 
chec k out 


ment used in the 


maintenance major items are 


the Vigilante 


types of r dar 


riven trials present 


system and 1 coun 


termeasures 


under 


countercountermeas 


ures are 


} 


Dasic testing diy 


Eng 
D&PS for consultation, 
j 


anda 


tines 


4 ACH of 
4 


1Istons 


relies heavily on the ineering 


Laboratories ol 


instrumentation, services in the ph 


! 


togrammetric, electronic, physical-meas 


urement, and data-reduction fields. This 


1S the organization which maintains, 


provides, and often designs the instru- 


ments testing engineers use tor arrest 


ing time and motion and seeing into 


the heart of transient phenome na 

| ligh speed photogr iphy can 
the incredible velocity of a projectile in 
flight. Delicate 


impossible places can record on 


stop 


pages attached in seem 


ingly 


time-marked film such _ transients as 
vibration, strain, acceleration, pressure, 
and temperature. Radiophotography al 
lows us to see inside closed spaces, suc h 
as the interior of a high explosive pro 
jectile. Metallurgical 


hidden 


analysis reveals 


the weaknesses of materials 

Testing engineers use these data to 
see why something has gone wrong or 
why eminently 


something 1S Satistac 


tory, and designers of ordnance can use 
them to incorporate into their products 
new materials and new methods which 
have been 


data 


would ignored were not 
The 


and 


such available. uses of in 


frared, radioisotopic, ultrasonic 


techniques are constantly being exam 
ined, and new applications for both old 
and new techniques are found. 

A recently developed pressure gen 
erator for use in the research and de 
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The Swaging Process 


This new use of cold forging assures fast and accurate production 


955, the Ot 
Army 
| 


Ordnance, recognizing the need 


URING the 


fice ot the 


yeal 
Chiet of 


to develop new precision production 
techniques, directed the Gen. Thomas 
J. Rodman Laboratory, Watertown At 
senal, Watertown, Mass., to initiate a 
program for the development and ap 
plication of the cold forging (swaging) 
process. 

The first phase of the program con 
sisted of the design, development, and 
construction of a cold-forging machine. 
The second phase included the installa 
tion of the machine at the Watertown 
Arsenal during the latter part of 1957 
and the initial trial runs to put the ma 
chine in first-class operating condition. 
Subsequent phases of the program 
which are now actively under way will 


consist ol to determine 


investigations 
all the potentialities of the machine. 
The cold forging or swaging process 
was originated in Germany during 
World War II as a means of producing 
gun barrels from materials with low 
alloy content in place of Germany’s de 
pleted Strategic alloy materials. How 
ever, the end of the war interrupted 


the development until recent years 


Fig. 1. 


Samuel Valencia 





Vr. Valencia 

Metal Forming, Welding 
Heat Treating Branch, Roa 
man Laboratories, Watertown 
{rsenal, Watertown, Mass. 





Cylindrical blank before swaging process. 


The process is the plastic reshaping 
of predominantly circular symmetrical 
blanks by means of high pulsating pres 
sure applications produced by rotating 
and simultaneously striking dies. 

While the blank is 


direction, the forming 


moved in the 
axial process 
takes place gradually over the entire 
length of the blank. The reshaping of 
the work by this process represents a 
great step forward because of the close 
tolerance production possible. 

From the earlier development work 
which included various methods of 
construction, a swaging machine with 
a capacity of 200 tons was decided 
upon for design and construction. The 
machine, which was built by industry 


under contract is composed of two 


main units: the actual hammering unit 

known as the “head” (Fig. 3) and the 

feeding unit known as the “slide.” 
The contains the 


head swaging 


mechanism which consists ot all the 


components which ire necessary to 
make the 
The 


opposite page shows the 
PI pag 


hamm«e ring Operation com 


plete. schematic drawing on the 
positions ol 
the main components of the head. The 
hammers are 


shaft, in which the four 


located crosswise, is actuated by means 
of a 40-horsepower motor over a fly 
wheel which is connected to the motor 
by V belts. 

The twelve rollers, equally spaced 
through the roller cage, are equipped 
at each end with a spacer ring which 
is fastened to the shaft. Spring power 
effect a steady 
sinusoidal back 
one or 


and centrifugal force 


contact between the 
surface of the hammers and 


two rollers and between the surface 


of the rollers and the liner. 
When the machine 
the shaft rotates at approximately 250 


is IN Operation, 


revolutions a minute. As a result of this 
rotation of the shaft, the hammers with 
their curved backs pass over the rollers, 
thus exerting a powerful squeezing ac 
tion on the workpiece through inter 
changeable swaging dies. 
All the hammers work 


neously, and the stroke is given by the 


simulta 


Fig. 2. Caliber .30 rifle barrel after swaging. 
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high point of the sine curve on the 
back of each hammer. The hammers 
apply approximately 
minute. 

The “slide” contains the workpiece 


blows a 


2,000 


feeding mechanism which consists of a 
double screw drive with adjustable nuts. 
The screws actuate the slide carriage, 
in which the freely rotating push rod 
for supporting the workpiece is in 
The 


Vari-Motor drive over a cross-connected 


stalled. screws are driven by a 
train Of gears. This train of gears has 
two speed ratios and a special forward 
and reverse quick-feed gear. 

The feeding speed can be set to vary 


The 


feeding a workpiece 


from 5 to 100 inches a minute. 
slide is capable ol 
with a maximum length of 60 inches 


and a maximum feed pressure of 4 


tons 


B' SIDES the head and the slide just 
described, the machine is equipped 
with a mandrel drive and a back-pres- 
sure attachment. The former is used to 
carry out all the movements necessary 
for the mandrel during the swaging 
operation and the latter is required for 
guiding and keeping the workpiec 
centered after it has been swaged. 

This swaging machine (Fig. 4) is 
capable of producing varied internal 


contours (such as splines ) by intro 


ducing into the inside of the tubular 


workpiece a contour mandrel whose 


shape can be reproduced on the inside 
of the workpiece during the reduction 
diamete r. The 


of the outside process 


Head of swaging machine. 


lends itself to the production of varied 
internal contours or simple cylindrical 
bores with extremely close tolerance. 
Most parts now produced by broach 
ing, and specially those presenting seri- 
ous broaching difficulties, will show 
substantial cost savings when produced 
by this 
makes economically 


process. Finally, the process 


feasible the mass 


production of parts hitherto impossible 


by conventional means. 
Theoretically there are no limitations 


to dimensions of parts which can be 


forged by this process. However, for 


this machine the length is limited to 60 


inches and the outside diameter is 


limited to 2.5 inches 
The experimental work con luc ted to 


date has resulted in the development of 


certain techniques which are quit 


’ 
promising for rifling and other interna 


“r 
contouring. Typical of the rifling tests 
which have been conducted is the rifling 


of caliber 20 barrels ( Figs 1 and 2). 


for these 


outside di 


The cylindrical blanks used 


tests were 1.275-Inches in 


ameter, 0.240-inch in inside diameter, 


and 20 inches in length. 


These tests have proved that the 


process can hold close tolerances and 


produce good surface finishes. For in 


stance, on the caliber .20 rifle barrel. 


the inside diameters have been held to 


ooo5-inch. The blanks had a 


within o 


32-microinch finish prior to swaging, 


and after the rifling operation the fin 
ish averaged 8 microinches. 
Typical of other internal contouring 


} 


formed on the machine are a 


I12-point 


Fig. 4. 
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socket, and adapter sleeve, and a jack- 
hammer nut. Two hollow parts of dif 
ferent material were formed into one 
part by swaging. The outer part was 
copper tubing and the inner part was 
an aluminum liner. A clearance of 2 
was allowed. Swaging the two parts to 
gether resulted establishing an ex 


cellent mechanical bond 


DVANTAGES 
~ rived by the employment of this 


process are not limited 


which can be a 


to the close tol 
erances possible. Besides the benefit ol 


tained on precision, it is one of the 
other advantages of the swaging process 


that the face of the workpiece ma 


terial derably proved. 


very well polished toc a surface 
or approximately 


be obtained 


which 
] 


rocess mnciudce 


Metallurgical advantages 


attributed to the 


ved grain structure, increased 


tace hardness, increased yield, tensil 


j 


and fatigue strength 


Results under the program have been 


promising. It is firmly believed that, 


with the continued development of the 
process, artillery, tank and automotive, 


Vl 
Smail-arms, and Simuliar components 


will be producible at reduced manu 


facturing costs by eliminating a large 


gree of mac hining 


de 

Furthermore, it is ¢ xpected that pres 
ent high-alloy steel components can be 
produced trom lower-alloy steel in view 


| 


of the strengthening obtained as a re 


sult of the cold-working of the metal 


Ihe swaging machine with principal parts indicated 


MANDREL DRIVE 
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Minuteman Weapon System 


This 3-stage, solid-propellant missile will ensure a strong and effec- 


five 


mect new enemy threats without draming 


INUTEMAN is the optimum 
/@ ICBM configuration considered 
after years of extensive research 


in the solid-propellant field. It will be 
our first “push-button” weapon system 
and is the result of a major effort to 
reverse an historical trend toward more 
costly and more complicated weapons. 

At the close ot World War IT, the 
States Air initiated a 


United Force 


number of missile long-range pro- 
grams, primarily contracted to investi 
gate the feasibility of stabilizing hyper 
sonic rocket-propelled vehicles under 
widely varying flight conditions with- 
airfoil sur 


out recourse to extensive 


faces. As a result of these initial 


programs, many devoted to liquid 
propellant feasibility studies, it was felt 
that the time had arrived when ICBM’s 
utilizing solid propellants might well 
be feasible. 

Because it must be assumed that the 
Soviets have a potential for increased 
accuracy in their advanced missile sys 
that it 
become increasingly difficult for the 


United States to retaliate in the event 


tems, it was evident would 


of an all-out war. 


AS a result, in addition to placing 
emphasis upon dispersion, hard 
ness, mobility, and fast reaction, the 
recognition for mechanical simplicity, 
reliability, and relative ease of main 
tenance and operational handling was 
paramount in the minds of Air Force 
planners, and solid-propellant missiles 
represented this viewpoint. 


Thus an Air Force program was in- 
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the Air Force Ballistic Missile 
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Development Command, Los 
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itiated in 1950 oriented toward achiev 
ing higher-performance and lower-cost 
solid propellants. These objectives were 
later expanded to include development 
of lightweight components. The Air 
Force, recognizing from these develop 
ments the potential of a solid-propellant 
ICBM, in May 
cific program directed toward firing 
rocket 
conclusively 


1956 initiated a spe 


demon 


large solid engines to 


strate the feasibility of 
large solid rockets for such an applica 
tion. 

From this program came the devel 
opment of high-performance propel 
lants which increased the specific im- 
pulse to make them comparable to 
existing liquid-fueled engines and 
which possessed the other ballistic and 
physical properties which made possi- 
ble a design of the Minuteman weapon. 

This program has proved to be very 
successful. Its results, aided by im- 
provements in the guidance system, 
reentry vehicle, and warhead—all made 
possible by our current missile pro- 
a point 


grams—have brought us to 


where we are now ready to com 


mence development of solid-propellant 
ICBM’s. 

As we are able to increase the effec- 
warheads, refine our 


tiveness of our 


deterrent force for comparatively low cost and will be able to 


manpower or material 


guidance systems, disperse and protect 


our launch sites, and produce issiles 
finding that sim 
j 


are ad 


in quanttty, we are 
pler, less expensive weapons 


quate and, of course, desirable tor 


The 


technology are 


missiles. rapid advances in 


tain 
solid-propellant reen 
forcing these trends, and these advances 
own 


will be combined in a missile ki 


as Minuteman. 
The Minute 


man program is to initiate the complete 


kasic objective of the 


development of a simple, low-cost 


capable of destroying 


high 


degree of reliability. The system is also 


weapon system 


enemy industrial areas with a 
designed to develop a capability as a 
counterforce weapon capable of attack 
ing hard targets such as other protected 


missile sites. 


ITHIN the scope of the basic ob 
jective, the requirements for the 
system consist of a short reaction time, 
ICBM range, 


minimum vulnerability, long life, auto 


extreme accuracy for 
matic checkout for firing, growth po 
tential—all combining to make a sim 
ple and reliable weapon. 

The Minuteman 


encompasses a force of large numbers 


concept essentially 


of missiles with fast-reaction, single- 
target capability per missile, hardened 
and dispersed operating facilities, utili 
zation of existing Department of De 
fense land, and a minimum of opera 
tional personnel. 

Operationally, this concept will take 
place in the utilization of simple un- 


derground structures to provide hard 
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ness, electromechanical security devices, 
salvo of entire force in a short period 
ot time, inertial-guidance system, and 
redundant communication lines to pro 
vide remote control in the event some 
launch centers are destroyed. 


Dimensionally the Minuteman mis 


sile will be slightly under sixty feet in 
length, utilizing three individual solid 
stages. Maximum diameter for the mis 
sile will not exceed six feet. Minuteman’s 
smaller size, compared with liquid 
propellant missiles, is primarily due to 
its three solid-fuel rocket engines, light 
weight warhead, and guidance and 
control pac kage 

Each Minuteman engine will use a 
case-bonded propellant charge and will 


be fitted with a four-nozzle system to 


permit pitch, yaw, and roll control. The 


third-stage motor also will permit 


thrust termination. Weight of the total 


missile will be in the 60,000- to 70,000 
' 
pound class. 

The use of solid fuel will 
the 
ment, and vast consoles now needed in 
The 


result is that Minuteman will require 


] 
eliminate 


fuel tanks, extra support equip 


current liquid-propellant missiles 


} 


approximately only ten per cent as 


many men per missile as the larger 


Management structure developed by 


ICBM’s and will be capable of deliver 
ing a nuclear warhead. 
ICBM 


development requires two fundamental 
I ] 


This solid-propellant under 


sources of power, one is an electrical 


supply high-quality 


the guid: 


power source to 


electrical power to ince 


tem, the other is a mechanical power 
source to provide actuating power to 


] 
the movable exhaust nozzles. It is ex 


pected that each of the three stages W ill 


contain a separate mechanical powe! 


source. 
The under develop 
ment for Minuteman is being planned 


over-all long-range 


reentry vehicle 


as a part of the 
development program initiated by the 
Alr Missile 


Inglewood, Calif., for all 


Force Ballistic Division, 
missiles and 
refined warhead 


will contain a highly 


with maximum yield potential. 

The Minuteman system is to achieve 
some of its simplification through re 
liance upon the assembly and test con 
I the 


tractor for complete assembly of 


missile and initial checkout. This con 
cept, however, requires the transporta 


tion of a fully assembled, operational 


missile. 
The 


ne eded for the 


ground-support equipment 


missile is heavily influ 


enced by the operational concept chosen 
As such, and in order to exploit fully 
the advantages of solid-propellant en 
gines, it is essential that all major sub 
systems have the capability of being 

the ready positiol for extended periods 


of time with little or no maintenance 


Che 


bined with the rel 


goal, com 


achievement of this 
tively small size of 
the fully assembled missile, allows bot! 
the ground-support equipment and 
manpower to be drastically reduced 
One of the major requirements ol the 
ground support equipme! 

involves trai 


the 


tem sporting 
trom 
How 


bling site to an operational base 


Minuteman the 


, ' , , \ 
missile can be transported easily Dy 


ever, with assembled 


C-122 aircraft or by truck and trailer 
The ground support equipment for 
system, and re 


expected t 


than that for current 


the engines, gu dance 


entry vehicle checkout is 
| 


be much simpler 
missiles because ot greater relian e ol 


and 


the assembly test contractor ind 
simplification of the propulsion and 
guidance systems. 

The propulsion ground support 
equipment will be minimized becaus« 


of the reduced requirements of the 


Air Force Ballistic Missile Division for Minuteman weapon system contracting 
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solid propulsion system for routine 
checkout of many subsystems. An ex 
pected reduction in guidance “GSE” is 
based primarily on technical improve 
ments now under way. The operational 
concept of dispersal of large numbers of 
missiles with a common control point 
is designed to minimize manpower re 
and stll effective 


quirements permit 


operation of a large number of missiles. 


T ) meet the development objective of 
producing a simple, reliable weapon 
system for the least cost, the operational 
ground support equipment is being de 
signed concurrently with the missile 
In this way, maximum benefit can be 
derived from trade-offs between the de 
sign ol the missile and the design ot 
the ground support equipment. In line 
with the term of minimized costs, com- 
mercially available equipment will be 
used wherever feasible. 

The type of contracting initiated for 
this system is similar to that pursued 
for the Atlas, Titan, and Thor missiles. 
contractor as 1s 


There is no prime 


most systems. On 


known to weapon 


board as the assembly and test con 
tractor is Boeing Airplane Company. 
\ssociate contractors are responsible for 
the many subsystems. The assembly and 
test contractor is responsible primarily 
for assembly of the several subsystems 
and for test of the completed missile 

Propulsion contracts are currently di 
vided into three groups. First-stage en 
gine development work is being done 


by Thiokol 


Competitive work on the second stage 


Chemical Corporation. 
1S being performed by two contractors, 
Thiokol and Aerojet-General Corpora 
tion. Hercules Powder Company also is 
aboard and is concerned with a solid 
propellant mixture for the third stage, 
somewhat different from those being 
considered by Aerojet. 

For guidance and control systems, 
the Autonetics Division of North Amer- 
ican The 
reentry vehicle development is the re 
sponsibility of Avco Corporation. 

Because of the basic Minuteman con- 


Aviation is the contractor, 


cept, that of firing a simple, reliable 
weapon out of a silo, it was anticipated 
that many new problems would be en- 
countered by the Air Force Ballistic 
Missile Division project office. Studies 
and programs were started to minimize 
the anticipated difficulties wherever pos- 
sible. 

One of the initial problems to be 


810 


recognized was that of firing a missile 
from a silo. This would involve such 
characteristics as size, shape, depth, 
acoustics, vibration, and heating. 
was placed 


A major requirement 


upon contractors to make studies of 
various silo configurations considering 
the problems generated by missile con 
figuration, thermodynamic and aerody- 
namic factors, and so forth 

Propulsion included two major prob 
lem areas for investigation: first, a re 


quirement to advance the state of the 


art of solid propellants and, secondly, 


} 
; 


swiveling the exhaust nozzles. It would 
not be difficult to build, for example, 


an engine containing 50,000 pounds of 


propellant, but at the current state of 


the art some difficulty was expected in 
producing a strong enough engine case 
to withstand engine pressures and yet 
be light enough to meet flight perform 
ance requirements. This control of the 
mass ratio as well as control of the 
specific impulse and pressure-time rela 
tionship of solid propellants all required 
some advancements. 


a spec ial 


Swiveled nozzles presented 
problem, for the uncooled nozzle had to 
be gimbaled to control thrust effectively 
and this nozzle would almost certainly 
erode from hot exhaust gases at the 
throat, slowly altering the expansion 
ratio of the nozzle. This, then, pre 
sented a problem of control of chamber 
pressure and in turn control of thrust 
throughout the course of the powered 
flight of the missile. 

Guidance and control presented still 
another problem to the developers. Ver 
tical alignment is critical with inertial 
guidance systems. Preselecting targets 
and integrating them into the missile 
computer with all the physical factors 
considered required 


which must be 


very advanced planning for a system 


which would be untended. 


_ 1} N, too, the necessity of design 
ing a silo capable of maintaining a 
prescribed environment meant that cer 
tain specialized equipment was neces- 
sary. Alignment of the missile and 
guidance system on proper target 
azimuth was a design consideration for 
the silo launcher, and this problem be 
came one of how best to align the 
weapon by autocollimation or otherwise. 
with the 


the consideration of 


Factors associated reentry 


vehicle included 
high yield, reduction of cost, and prob 
lems of accurate fuzing. Design param- 


eters of reentry of the payload also were 
a consideration. 

In the area of coordination, the an 
ticipated problems were objectively ap 
proached in a manner somewhat similar 
to that already pursued in the Atlas, 
Titan, and Thor programs. The Min 
operates 


uteman management conc ept 


without subcontractors but uses associ 
ate contractors. Thus it is the responsi 
assembly and test contrac 


tor to take the individual 


bility of the 
components 


is received from the associate contrac 


tors, assemble them, ind test the com 


pleted missile. 
that coordination 


by 


It is fairly evident 


! | } 
pe extremely critical 


Minute 


will continue to 


the various contractors in the 


it continued to be 


in the developme nt of the liquid fueled 


man program just as 


missiles. 
The for the Air 
Ballistic Missile Division and the Space 


solution is Force 


Technology Laboratories to supervise 
the management of this program closely 
from its initial research and develop- 
ment stage into the firm matériel stage 


AFBMD 


programs. 


This is, Of course, what 


currently is doing in its 
N summary, it can be concluded that 


the Minuteman missile, a second 
generation 3-stage, solid-propellant ve 
different 


radically concept 


hicle, is a 
from the first-generation weapons as we 
know them today. Minuteman will en 
sure a strong deterrent force for com 
paratively low cost, assuring survival 
and a retaliation capability to the extent 
desired. 

The 


and is adaptable tor deployment with 


system minimizes obsolescence 
other nations. It will also have a growth 


potential to meet increased enemy 
threats without excessive drain on man 
power or material resources. 


Thus, Minuteman will become a 


feasible weapon system “regardless of 
a potential enemy’s effectiveness in ob 
taining the details of this system.” 

It thus becomes a really effective de 
terrent force through the existence of 


which the enemy must know that at 
tack upon this nation will produce an 
inevitable swift retaliation. 

The effectiveness of the system does 
not depend upon the possibility of 
maintaining the location of key ele 
ments secret in the face of constantly 
advancing reconnaissance techniques. 
Thus it can be expected that the useful 


life of Minuteman will be long. 
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TECHNICAL KNOWLEDGE + EXPERIENCED MANAGEMENT + SPECIALIZED CRAFTSMANSHIP 


Knowmanship brings laboratory 
precision to mass production 





Craftsmanship to extra-fine toler- 
ances is not uncommon on limited 
volume production. But this same 
precision on a mass-volume basis 
is rare. In fact, mass-produced pre- 
cision is one of the big advantages 
accruing to prime contractors who 
select Eclipse-Pioneer KNOWMAN- 
SHIP for their teams. 

Case in point is our production 
and testing of air-bearing gyros 
for the latest generation of mis- 
siles. Parts for these inertial guid- 
ance systems are mass-produced to 
accuracies as fine as 10-millionths 


of an inch and are assembled by us 
in “the world’s cleanest room’’— 
99.95% free of dust specks larger 
than 5-millionths of an inch in 
diameter. Then, to check out these 
ultra-precise mechanisms, we 
built a battery of E-P modified 
sidereal drive test stands having 
an accuracy of .005° per hour. 
This is but one example of how 
E-P KNOWMANSHIP becomes @ pro- 





KNOWMANSHIP 


fessional partner for prime contrac- 
tors—bringing important “extras” 
that help “primes” get contracts 
and then fulfill those contracts in 
less time and at lower cost. For 
complete information on how 
KNOWMANSHIP is already being 
efficiently applied in the system 
areas listed below, call, wire or 
write us today. 


ECLIPSE-PIONEER 


INSTRUMENTATION @ NAVIGATION COMPUTERS AND DIRECTORS 
GROUND SUPPORT EQUIPMENT 


AUTOMATIC FLIGHT CONTROL @ CENTRAL AIR DATA SYSTEMS @ SPECIALIZEL 
STABLE PLATFORMS @ INERTIAL GUIDANCE 
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ANOTHER WAY 

RCA SERVES 
YOU THROUGH 
ELECTRONICS 


One of the sharpest photos ever taken of 
sun’s surface. It, and hundreds of others 


Exact position of photograph in relation 
to the total sun surface is shown here. Plotting 


taken by stratoscope, may answer mystery and photography of precise areas was made 


of violent magnetic disturbances on earth, possible by airborne RCA television. 


RCA REPORTS TO THE NATION: 


REMARKABLE NEW PHOTOS UNLOCK 
MYSTERIES OF SUNS SURFACE 


Special RCA Television, operating from stratosphere, 


helps get sharpest photos of sun’s surface ever taken 


Scientists recently took the first, ground to view exactly what the tele- 


sharp, searching look into the center of scope was seeing aloft. This accom- 


our solar system. It was achieved not plished, it was a simple matter to 


by a missile, but by a balloon posted achieve precise photography—directed 


Going up for “good seeing.” Un- 
manned balloon-observatory starts its 
ascent to take sunspot photos. “Project 
Stratoscope” is a continuing program 
of the Office of Naval Research and 
the National Science Foundation, 
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in quiet reaches of the stratosphere. 
The idea was conceived by astrono- 
mers at the Princeton University Ob- 
servatory. They decided that a floating 
observatory — equipped with a tele- 
scope-camera— would offer a stable 
“work platform” from which sunspots 
could be photographed free of the distor- 
tion caused by the earth’s atmosphere. 
But “Project Stratoscope” encoun- 
tered an unforeseen and major obstacle 
on its initial flight. A foolproof method 
was needed for aiming and focusing 
the telescope of the unmanned observ- 
atory. Princeton asked RCA to help. 
\ special RCA television system was 


devised which enabled observers on the 


from the ground by means of a separate 


RCA radio control system. 


The resulting pictures reveal sun- 
spot activities in unprecedented detail. 
They provide the world with important 
information regarding the magneti 
disturbances which affect navigation 
and long-range communications. 

The success of “Project Stratoscope” 
is another example of RCA leadership 
in advanced electronics. This leader- 
ship, achieved through quality and 
dependability in performance, has al- 
ready made RCA Victor the most trusted 
name in television. Today, RCA Victor 
television sets are in far more homes 


than any other make. 


RADIO CORPORATION OF AMERICA 


THE M ST TRUSTED NAME IN El 


ECTRONICS 
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The following companies have shown by their interest in the design and production of ordnance that they are ready 
to serve the United States through industrial preparedness for national security and peace. Such companies as these 
are indicative of the iadustrial strength of the Nation upon which the military might of the armed forces depends. 
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today’s most versatile, light weight 


TRAILER-PALLET HANDLING SYSTEM 


designed for greater mobility, rugged long life, complete supply capability 





MODEL TR-250 
TRAILER 


The combination of American Electronics Model TR-250 Universal Roll-Transfer Trailer with the Model PA-100 
Basic Pallet provides maximum flexibility in logistical and ground support service. Used together or separately, 
these versatile units and their accessories are designed for a wide variety of ground support applications. 
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GENERATOR COMPONENT WORK BENCH JIB CRANE ENGINE CONTAINER 
HANDLING REPAIRS 
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Please write for the new brochure giving complete details on AEI’s Universal Trailer-Pallet System. 


ew: A) AMERICAN ELECTRONICS, INC. 


opportunities 


are available 
CE ) GROUND SUPPORT DIVISION 
2112 NORTH CHICO AVENUE, EL MONTE, CALIFORNIA 
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| PARAMI" Scores Again! 


Report card of PARAM! performance at 1959 William Tell II 
World Wide Weapons Evaluation Meet—testing the nation’s 
interceptor aircraft defense under simulated wartime con- 
ditions—firing operational air-to-air missiles at drone targets 
approaching sonic speeds. 


Time—October 14-23, 1959 
| Place—Tyndall AFB, Florida 

A — —* ; Missile Types Used—MB-1T, GAR-1D, GAR-2, GAR-8 
Number of Sorties Flown — 142 (PARAMI scored 125 


Falcon Genie 


Number of PARAMI-Equipped Missiles Fired- 


Missile Model Missile Model 
212 (PARAMI scored 151 


aon ~ | PARAMI RATING — RELIABLE AND ACCURATE 


Speed 


Ny we 


ELECTRONICS DIVISION 
SROUND STATION RECORDER RACK 151 South De Lacey Avenue, Pasadena, California 


SYcamore 5-7061 © MUrray 1-0461 
“PARSONS ACTIVE RING AROUND MISS INDICATOR 





TACTICAL COMMUNICATIONS: 


... Forward the Light Brigade! ++» Cannon to right of them, 
Charge for the guns!" he said. Cannon to teft of them, 
into the vailey of Death Cannon behind them 
Rode the six hundred. Volliey’d and thunder'd; 
Storm'd at with shot and shell, 
...Was there a man dismay’d? While horse and hero fell, 
Not tho’ the soldier knew They that had fought so well 
C rv Es Vi k= A Someone had blunder’d. Came thro’ the jaws of Death... 
a2 Theirs not to make reply, ++. All that was left of them, 
Theirs not to reason why, Left of six hundred. 
1 854 Theirs but to do or die. 
into the vailey of Death 
Rode the six hundred. ALFRED LORD TENNYSON 








RICHARD CATON WOODVILLE, JR. ‘Charge of the Light Brigade.'’ Parker Galiery, London 
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